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Thesis Summary

From February 2021 to December 2022, | undertook a 22-month field placement
within the COVID-19 Response Branch with the Health and Emergency Control
Centre (HECC), ACTHD. The HECC was responsible for surveillance, prevention,
and control of infectious and non-infectious disease emergencies in the Australian
Capital Territory (ACT). This thesis presents the major projects along with additional
public health experience to meet the competency requirements of the Master of
Philosophy (in Applied Epidemiology) (MAE) program.

This thesis is presented in seven chapters. Chapter | introduces my experiences
whilst completing the MAE. Chapter Il through V describe the projects | completed as
a core requirement of the MAE. Chapter VI focuses on the teaching activities |
undertook during the MAE. Chapter VII summarises other public health activities and

experiences throughout my candidature.

Chapter |
This chapter introduces my field placement and summarises my experiences during
my candidature. It outlines my primary role within the COVID-19 Response Branch

and public health activities that | undertook during my placement.

Chapter Il

This chapter encapsulates the data analysis project component of my thesis. This

project aimed to present new information about an emerging COVID-19 variant of

concern at that time. This information was essential to inform future public health risk
assessments, modelling studies and impacts on hospital capacity. The aim of my

analysis was to characterise how SARS-CoV-2 Delta (B.1.617) and Omicron
(B.1.1.529) variant infections vary in symptomology by sex, age and vaccination
status throughout ausingicasesiidentifiédibetivers12 Augldste ct i on
2021 and 21 January 2022, in the Australian Capital Territory (ACT).

Chapter Il
| conducted an outbreak investigation of a public health problem with the COVID-19
Response Branch on a cluster of SARS-CoV-2 Beta (B.1.529) infection in hotel
quarantine in March 2021. An Acute Response Team (ART) was formed and an
outbreak investigation was initiated, after two passengers were detected with acute

SARS-CoV-2 infection whilst undertaking mandatory hotel quarantine. The main

\Y



objectives of this investigation were to utilise epidemiological evidence from case
interviews, contact tracing, and laboratory evidence to support and inform the relevant
decision makers for appropriate public health measures to prevent further spread of

infection.

Chapter IV

This chapter contains the experiences and learnings from implementing an improved
surveillance system for salmonellosis with the team at HPS, ACTHD. | was the lead
investigator and project officer for this project. | was able to distribute a pre-
implementation evaluation questionnaire that was used to inform how the system
could be improved. Overall, the implementation of this system was aimed to improve
the public health follow-up process through automated surveys. The implementation
was deemed successful by key stakeholders, which resulted in time saved (both by
individuals completing the automated surveys compared to a full routine case
interview) and improved organisation of the respective data that could be used for
future enhanced epidemiological analysis.

Chapter V
The fifth chapter describes an epidemiological study in which | investigated the
association between environmental conditions and asthma-syndrome-related hospital
admissions and community centre presentations in the ACT. This project provided an
opportunity to explore other concepts and data analysis technigues that was outside

of my routine activities within the COVID-19 Response Branch.

Chapter VI
This chapter in the thesis provides learnings from multiple teaching activities
conducted as part of the MAE program, with reflections on the teaching sessions and
lessons | learned. The teaching activities include peer-to-peer teaching to first-year
MAE scholars, lessons from the field (LFF) and various teaching opportunities |

undertook during my candidature.

Chapter VI
The seventh and final chapter of this thesis describes my experiences as an
epidemiology fellow for WPRO, WHO deployed in Manila, Philippines between
August-October 2022. In this chapter, | also outline my involvement with numerous
COVID-19 outbreaks and related projects in the ACT and multiple foodborne outbreak

investigations with the CDC section, HPS.
Vi
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Chapter |

Master of Philosophy in Applied

Epidemiology Experience



Overview

For my candidature with the MAE, | was placed with the COVID-19
Response Branch, ACTHD in Canberra, Australia.

The ACTHD6s vision is outlined as OA Healthier Canb
i s Ato provide strategic | eadership, direction a
community and ensure our public system meets our

t he f ThelACT#ID&Os val ues are respect, integrity, col

My placement with ACTHD provided many unique opportunities outside of my core

MAE projects.

Field Placement

The ACTHD Strategic Plan 2020-25 outlines the key objectivesof Canberradés public
health system, and how the Directorate is utilising leadership and direction in
improving the health of the broader community. The ACTHD comprises of eight core

divisions and program areas that is headed by the Director-General (DG):
1 Health Systems, Policy and Research Group
1 Office for Mental Health and Wellbeing
9 Digital Solutions Division
9 Strategic Infrastructure Division
Corporate and Governance Division
Office of the Director-General/Communications and Government Relations

Workplace Culture Review Implementation

= =2 =4 =2

Office of the Chief Health Officer (OCHO)

o COVID-19 Response Branch

The organisational structure was updated in mid-2020 to include the COVID-19
Response Branch lead by the Chief Health Officer (CHO), who has oversight of the
Policy and Support, Response Branch, Vaccine Program and HPS. The COVID-19

Response Branch is comprised by a subset of teams below:

1 OCHO



1 Deputy CHO
1 Executive Office
Outbreak Preparedness and Response
Medical Officer Team
Surveillance and Reporting

Case Investigation and Contact Tracing

= =24 =4 -4 -

Support Systems
1 Logistics and Facilities
i Planning
Mental Health and Wellbeing
Quarantine Management

Epidemiology

= =2 =4 =2

Testing and Vaccine

The placement with the ACTHD was an ideal one for me. Under the supervision of
Timothy Sloan-Gardner and Rebecca Hundy, my primary role was to gain real life
experience as an applied epidemiologist. My previous work experience was with the
same branch in which | was primarily involved as a Systems Architect and a Public
Health Officer (PHO) within the then Surveillance and Reporting team. This later
became the Data and Reporting team. The duties and responsibilities of this new role
was mainly the development and maintenance of systems, projects and databases
related to COVID-19. The role also required me to assist with enhanced
epidemiological analysis and reporting of COVID-19 related data. Being part of this
multi-disciplinary team provided me with a broad range of experience that helped

develop my interests in epidemiology, disease surveillance, and data analysis.



| spent the first six months of my candidature with the then Surveillance and Reporting
team. As part of the day-to-day, | participated in several activities within the team,
including:

1 Attending daily and weekly meetings,

i Co-authoringof ACTO6s Public Heastebhh MOnNACDOdSE nGhreporl
Health Officer weekly to inform the ACT Security and Emergency
Management Committee (SEMC) of Cabinet.

i Data analysis of ACT COVID-19 data (testing/screening, vaccination,
including risk assessment of confirmed cases from surrounding regions of
NSW).

T Technical support for systems regarding data capture;
0 Quarantine and Close-Contact Management databases,

o International and Interstate Exemptions Declarations (public facing
form),

o Development of the COVID-19 Case Investigation Database,

0 Lead ateam to work with ACT Policing and the Australian Federal
Police (AFP) to develop an integrated compliance system for COVID-

19 quarantine management in the ACT.

1 Involved in multiple Government-Facilitated Flights (GFF) that landed in the
ACT;

0 Technical assistance for the Surveillance and Reporting team,

o0 Prepared and distributed routine (daily and weekly) enhanced

COVID-19 public health monitoring report,

o Contributed to the COVID-19 Section for the ACT Health Annual
Report 2021,

o0 Facilitated communications with National Focal Points (NFPS)

through the International Health Regulation (IHR) mechanism,
0 Whole-genome sequencing (WGS) analysis,

A Involvement in the implementation of a syndromic surveillance
system for all hotel-quarantine staff involved in the above

mentioned GFFs.



From August 2021, | was placed with the Epidemiology team in the COVID-19
Response Branch. This revolved around the ongoing response to the SARS-CoV-2
Delta and Omicron local outbreaks. | participated in several activities responding to
public health problems within the branch, including:

1 Conducted data analysis, drafted routine and ad hoc reports (sent to ACT

Government Executives, CHO, Deputy CHO and Senior Directors),

1 Conducted end-to-end COVID-19 case investigation (through phone-

interviews),

Contact tracing,

Investigation of transmission pathways,
Cluster/outbreak investigations,

WGS interpretation and analysis,

= =44 =4 =4 -

Implemented key variables in the database to improve reporting metrics.

| would like to acknowledge the help of other field epidemiology scholars,
epidemiologists, and health professionals from NCEPH and the Australian
Government Department of Health and Aged Care, that helped during the peak of the
local SARS-CoV-2 Delta outbreak in August 2021; Prof Martyn Kirk, Dr Ben
Polkinghorne, Dr Davoud Pourmarzi, Dr Meru Sheel, Alex Marmor, Dr Nevada
Pingault, Rose Wright, Siobhan St George, Christina Bareja, Dharshi Thangarajah,

Aruna Phabmixay, Yasmin Lisson, Leonie Williamson and Anna Rafferty.

As well as many COVID-19 related projects and responsibilities, in November 2021,
| was also asked to help out HPS regarding an outbreak of gastrointestinal illness that
affected patrons of a donut bakery. | was involved in the acute response by
interviewing cases regarding their exposures prior to becoming ill. Due to my
expertise in automated surveys, the team requested that | help in developing a
standardised questionnaire that could capture the relevant food history of all
complainants. The whole experience further consolidated my understanding of the
concepts of an outbreak investigation (detailed lessons learned are outlined in
Chapter VII). This foodborne outbreak investigation was then developed and
published into the Communicable Diseases Intelligence (CDI) journal by a fellow MAE

scholar.



| believe that my relevant experience and technical expertise in analysing public
health datasets, management of data and databases was further strengthened
through Australiabds only Fi e(FATP)EThiowyount
the MAE, | was able to further develop my skills, including, self-directed learning,
reflective practice and building confidence and skills in data analysis, study design
development and scientific writing. The transition into the COVID-19 Response
Branch as an MAE was relatively easy due to my previous professional experience
with several sections of the directorate. It is important to note that | still had to ensure
that my role as an MAE scholar was understood so that | could separate myself from

my previous role.

Summary of Degree Requirements

Major Requirements

Analysis of public health data

Assessment of severity and symptom characteristics between SARS-CoV-2
Omicron (B.1.1.529) and Delta (B.1.617.2) variant infections in the Australian
Capital Territory

Investigation of an acute public health problem

Outbreak investigation of SARS-CoV-2 Beta (B.1.351) variant in hotel

quarantine, Australian Capital Territory, March 2021.
Implementation/Evaluation of a Public Health Surveillance System

Evaluation and establishment of an improved surveillance system for

salmonellosis in the Australian Capital Territory
Design and conduct an epidemiological study

Investigating the association between air pollution and asthma-syndrome-
related emergency department and community health care presentations in
the Australian Capital Territory, 2015-2019

Additional Requirements
Literature Review

A targeted literature search and synthesis of relevant information was

undertaken for each project.
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Prepare a scientific manuscript for a peer-reviewed journal publication

1 1was the main author of a manuscript that was submitted to BMJ
Public Health:
Gomez A, Kelly M, Sloan-Gardner TS, Voo TV and Kirk MK.
Assessment of severity and symptom characteristics between SARS-
CoV-2 Omicron (B.1.1.529) and Delta (B.1.617.2) variant infections in
the Australian Capital Territory: A Cross-Sectional Study (In-review)
1 1was a co-author of an outbreak investigation submitted to
Communicable Disease Intelligence (CDI) by a fellow MAE scholar
from my cohort, Yasmin Lisson:
Lisson Y, Marmor A, Gomez A, Hall R, Parry A, Wright R, and Lal A,
2023, Cohorting children in a childcare setting: a strategy to reduce
SARS-CoV-2 Delta transmission, August-September 2021.
Communicable Disease Intelligence, 47,
DOI: https://doi.org/10.33321/cdi.2023.47.22

Conference/Oral Presentations

1 ASARS8V-2 Beta variant out break i nvest.i
LunchdédnélLearn sessi-dh Redpanse Btarcle Covl
Operations team, ACTHD, 10 June 2021.

T Aawill there be hotel guarantine agai
investigationo, presented at Commu
Immunisation Conference (CDIC2022), 20-22 June 2022.

T ASympt omol o g-€oV-B varia®A iR $he Australian Capital
Territory: A Cross-Sect i onal Studyo, presented
Diseases and Immunisation Conference (CDIC2022), 20-22 June
2022.

T "nOops, I got it again: -Inm@ulitn ptl ke epCT
presented at Canberra Health Annual Research Meeting
(CHARM2022), 26-29 July 2022.

T "nExperience wi t h t he Worl d Heal t h Or
Regi onal Of f i cthesEduycatigniSessioagtdr taedCOXID-
19 Response Branch, ACT Health, 18 October 2022.



Communication to a lay audience

On 11 August 2021, Tim Sloan-Gardner and | presented information through
WIN News Canberra (local news television broadcast) on case follow-up, contact
tracing and the wutility of QR code (ACheckln CI
response to COVID-19 outbreak investigations. The aim of the news broadcast was
to educate the public regarding information on how ACT Health was helping the NSW
Ministry of Health with their case investigation and COVID-19 situation (Chapter IlI).

On 31 May 2022, | developed a lay summary and interview guide for the
COVID-19 Case Investigation team regarding standardised questions to ask for
emerging variants/sub-variants of concern. This was to help understand the

epidemiology of these newly identified variants (Chapter II).

On June 2022, HPS distributed a letter to General Practitioners and clinical
practices in ACT regarding the change in processes of the public follow up of
salmonellosis as part of one of my major projects (Chapter 1V).

On 18 October 2022, | presented my experiences and lessons learned (in a
hybrid presentation) during my time with the WHO as a FEFP fellow to the teams in
the COVID-19 Response Branch and staff at HPS. The presentation detailed my
involvement with the Health Emergency Information and Risk Assessment (HIM) team
within the WHE. It highlighted the important work that the WHE conducts for the
Western Pacific region and key public health surveillance concepts that was utilised

during my time as an FEFP fellow (Chapter VII).

On 27 November 2022, my manuscript on severity and symptom
characteristics of SARS-CoV-2 infections was highlighted by The Canberra Times
newspaper. The article mentions that the Canberra community should remain vigilant
even if there are little public health and social restrictions. This newspaper article was
published at the time where there was an increase in reported COVID-19 cases in

Australia (Chapter 11).
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Teaching of topics in field epidemiology

| participated in teaching to first year MAE scholars. Our teaching group, which
comprised of half the MAE2021 cohort, chose to present a topic on notifiable
conditions in Australia. We had come to an agreement that this was a topic that could
have been highlighted better in one of our course blocks and could be helpful in
providing a better platform for scholars that have had very little public health

experience (Chapter VI).

| also prepared and conducted a teaching module on creating a survey using
Research Electronic Data Capture (REDCap) to the MAE2021 cohort. REDCap is a
data management platform that has various public health utilities. | chose this topic
after developing multiple automated surveys for the ACTHD outlined in my outbreak
investigation and surveillance project (Chapter Il and IV, respectively).

Coursework

| successfully completed the following coursework units of the MAE program:
1 POPH8920 - Outbreak Investigation (Semester 1, 2021)
I POPH8917 - Public Health Surveillance (Semester 1, 2021)
1 POPH8913 - Analysis of Public Health Data (Semester 2, 2021)
1 POPHS8915 - Research Design and Methods (Semester 2, 2021)

1 POPH8914 - Issues in Applied Epidemiology (Semester 1, 2022)

Additional field placement activities and experiences

In addition to projects related to the core requirements of the MAE, | was involved in

the following activities and experiences which are all described in Chapter VII:
1 FEFP Fellow at the WHO, WPRO at Manila, Philippines.

1 Involved with the acute response to one of the largest ever foodborne
outbreaks in the ACT, with the CDC section, HPS, ACTHD.

1 Management of a data analysis project that investigated multiple episodes of
SARS-CoV-2 infections in the ACT. The results of the project were presented

at the research conference meeting at CHARM2022.

11



Summary of MAE Course Requirements

Table 1 provides a summary of how my projects and experiences meet the core MAE

degree requirements.

Competency

Investigation of an acute

public health problem

Analysis of a public health
dataset

Evaluate/Establish a

surveillance system

Design and conduct an
epidemiological study

Literature Review

Conference abstract and

presentation

Peer-reviewed publication
Field-reports

Communication to a non-

scientific audience

Group teaching and

evaluation

Lessons from the field

12

Chapter |

Thesis Chapter

Chapter I

15

Chapter IlI

Chapter IV

Chapter V

Chapter VI

15

Chapter VII

15



Chapter Il

Assessment of Severity and Symptom
Characteristics between SARS-CoV-2
Omicron (B.1.1.529) and Delta (B.1.617.2)
Variant Infections in the Australian Capital
Territory, Australia: A Cross-Sectional
Study

13
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1.0 Prologue

1.1 Study Rationale
This chapter contains the research publication summarising my data analysis project
that investigated the symptom and clinical characteristics between SARS-CoV-2
Delta (B.1.617.2) and Omicron (B.1.1.529) variant infection. The research concept
and objectives were established during the beginning of the local SARS-CoV-2 Delta
(B.1.617.2) wave on August 2021 in the ACT. An analysis on the symptom and clinical
characteristics of the then dominant SARS-CoV-2 Delta strain was requested to
inform the relevant public health risk assessments conducted at the time.
Furthermore, | undertook this project in the middle of Course Block Two along with
other mandatory assessment requirements. The situation added more complexity to
the already busy schedule of the MAE during this time. | was the principal researcher
for the data analysis project, and | was responsible for liaising with the multiple teams
of the COVID-19 Response Branch. This includes (but is not limited to) obtaining
appropriate datasets required for this project and validation of immunisation records
for the study sample. This analysis was completed through routine data analysis and
reporting that was being completed at the time. | was able to analyse the requested

dataset and provide input to the ever-changing COVID-19 situation in the ACT.

On 1 December 2021, the first case of SARS-CoV-2 Omicron variant was notified in
the ACT. As reported in other Australian states and territories, this became an
important period regarding the transition from Delta to Omicron SARS-CoV-2 infection
dominance across the Australian population. As an insight, there was an increase of
case numbers from approximately 30 cases per day (as a 7-day rolling average) in
August 2021 to a peak of 1,900 confirmed cases notified at the beginning of January
2022. Instead of completing the original proposed study of describing the symptom
and clinical characteristic of Delta infections, we decided to include cases of Omicron
infections. We identified the need to describe the symptom and severity of individuals
infected with the Omicron variant compared with those who are infected with the Delta
variant. This was in hope to bridge the knowledge gap between the emerging variant
of concern at the time and inform future public health risk assessments, modelling

studies and impacts on hospital capacity.

16



1.2 My Role

| was the lead investigator and analyst for this project. To complete the analysis, | was
required to complete a comprehensive data analysis plan (and in-fact, it was required
to be updated multiple times due to the evolving situation of the Omicron wave and
data collection processes in the ACT). | needed to ensure that the research questions
and objectives were measurable and attainable so that appropriate analysis could be
completed to answer said research questions and objectives. | was required to extract
the relevant datasets from multiple data sources and completed all of the data
matching required. At the time of the study, the COVID-19 Operations within the
Health Emergency Control Centre (HECC) was undertaking a transitionary phase of
implementing a new notifiable diseases system. Although it posed difficulty in many
aspects, | had enough in-depth knowledge of the systems and processes in place to
be able to conduct the data analysis. | developed STATA scripts to analyse the
dataset and produce complex statistical analysis through univariate and multivariate
logistic regression. | was able to reshape the data so that the appropriate visualisation
could be completed through R (statistical programming software).

1.3 Lessons Learnt
This project provided many lessons learnt. This project was my first real introduction
to using STATA for complex statistical analysis. | used the project as an opportunity
to develop my skills in the statistical analysis program. Through this process, it
highlighted the importance of understanding how the relevant data is (or intended to
be) collected. It emphasised how the data collection process(es) can have a direct
reflection of how ités extracted and i
my case, multiple datasets) were observed when | was writing the coding script
through STATA. There were many instances where | had to conduct further research
(as well as through trial and error) into why certain coding did and did not function the
way it should have. In addition to this, | found the importance of annotating code. |
was able to repurpose existing codes | had written for a previous version of the
analysis. This also helped when explaining why certain outputs were presented in a
particular way when questioned or interrogated by the research team. | had greater
appreciation in learning new software and statistical languages, as it was pivotal to
allow the reproducibility of the analysis. This helped tremendously with being able to
extract an updated dataset, identifying errors and/or missing data, and producing a

new output. This was an achievement t
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teachings from course block two and apply it to this research project specifically. The

proficiency | gained through this project was applied to other projects.

Over the course of the project, | found greater appreciation in being able to extract
from multiple sources and match multiple datasets into one workable format. Whilst
conducting this study, ACTHD were in the process of implementing a new centralised
notifiable system which meant that there were multiple data sources that | needed to
extract and match with my study sample. | had to complete data matching procedures
multiple times due to the multiple versions of the data analysis plan (in which | had to
include Omicron cases). Overall, | had to be flexible with my situation having to juggle
course block, ongoing field work for the COVID-19 Response Branch and manage

expectations regarding this project.

This major project was an opportunity to demonstrate my competency in writing an
advanced draft of a manuscript for research publication. | was able to refine my skills
in the management and wrangling of data, but also improved my writing style
immensely. | have learnt how to manage expectations during periods where there
was a high workload both in my field placement and regarding MAE course work. |
have learnt to write often, and to write early. This meant that | could progress the
project enough when self-imposed deadlines present itself sooner than anticipated.
At the beginning of my candidature, | was worried that submitting incomplete or non-
polished work would mean that it would bring negative viewpoints about the quality of
work that | produced. | have learnt that submitting numerous drafts in, more often,
meant that there was further potential in receiving constructive feedback from the
research team. An abstract and presentation from this major research project was
submitted and accepted into a Communicable Diseases and Immunisation
Conference 2022 (CDIC 2022). This was one of the first hybrid public health
conference sponsored by the Public Health Association of Australia (PHAA) since the

beginning of COVID-19 pandemic.
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1.4 Public Health Implications
To our knowledge, this is the first study to analyse the symptomatology of SARS-CoV-
2 Omicron and Delta variant infections in an Australian context. This study was able
to utilise an automated survey tool that allowed for a collection of presentation (or lack
therefore) symptoms through an individual 6 s publ i c-uhperiod. it hsedf ol | ow
validated information regarding vaccination status and clinical outcomes such as
hospitalisation. In the study, we have noted that understanding the associations
between the number and type of symptoms, and its influence regarding clinical
outcomes may inform future public health and control measures. It is important to note
the importance of the rapid detection and characterization of new and emerging
SARS-CoV-2 variants. This research project was also highlighted by local newspaper

The Canberra Times, published on 27 November 2022 (Appendix 3).
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1.6 Master of Philosophy in Applied Epidemiology core activity
requirement
1 Analyse a public health dataset
1 Preparation of an advanced draft of a paper for publication in a national
or international peer-reviewed journal,
Report for a non-technical audience,
Prepare an abstract and oral presentation of the project at a national or

international scientific conference.

This following chapter is presented as an advance draft manuscript to BMC
Public Health.



Advanced Manuscript to BMC Public Health, accepted as a preprint
with Research Square.

Preprints are preliminary reports that have not undergone peer review.
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2.0 Abstract

Background: Despite the widespread dominance of SARS-CoV-2 Delta (B.1.617.2
lineage) and Omicron (B.1.1.529 lineage) variants, there has been little information
detailing differences in the presentation of symptoms and clinical characteristics.
Characterising symptom and severity profile is important for understanding emerging
SARS-CoV-2 variants.

Methods: We conducted a retrospective cross-sectional study of all laboratory-
confirmed SARS-CoV-2 infections notified in the Australian Capital Territory (ACT),
Australia, between 12 August 2021 and 21 January 2022. Symptom data were
ascertained through the initial case investigation interview, and by using either an
automated survey or phone interview through routine public health follow-up. The
symptom status (and the specific symptoms experienced) was collected during the
routine follow-up for a case for their full isolation period. We used validated
vaccination status through the Australian Immunisation Register (AIR). We used a
multivariable logistic regression model to estimate adjusted odds ratios (aOR) for
hospitalisation with the Delta and Omicron SARS-CoV-2 variants. We compared the

di fference in proportions of individual

sympt on

tests, Wilcoxo n rank sum test or Fi sher 6s exact t est

significantly different where p-value was less than 0.05.

Results: We found that a higher proportion of individuals infected with Omicron (32%
144/452) were asymptomatic compared to those infected with Delta (12% 74/613).
The most commonly reported symptoms for Delta infections were cough (62%,
381/613), headache (55% 338/613), fever (47% 290/613) and runny nose (47%
289/613). The most commonly reported symptoms for Omicron infections were runny
nose (54% 242/452), cough (53% 240/452), sore throat (41% 181/452) and lethargy
(39% 176/452). The regression results indicate that cases with the Omicron variant
infection had a lower odds of hospitalisation (OR 0.29 95% CI 0.16-0.53 p<0.01)
compared to cases infected with Delta variant independent of vaccination status,

although the results were uncertain as it was not significant when adjusted.

Conclusion: We found that symptom characteristics were different across Omicron
and Delta SARS-CoV-2 infections. Furthermore, we found that individuals infected
with Omicron were more likely to report no symptoms at all, although vaccination
status may have played a role in this cohort. Overall, infection with the Delta variant

was more likely to result in hospitalisation.

Keywords: COVID-19, SARS-CoV-2, Symptoms, Severity, Omicron, Delta
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3.0 Background

Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) is the virus
responsible for COVID-19 (Coronavirus Disease 2019). The World Health
Organization (WHO) declared a global pandemic on the 11" of March 2020. Since
the first case of SARS-CoV-2 on 12 March 2020, the Australian Capital Territory
(ACT), Australia had three distinct epidemic waves up to November 2022. The second
and third waves were the result of community transmission of two SARS-CoV-2
variant of concern (VOC), Delta (B.1.617.2 lineage) and Omicron (B.1.1.529 lineage).
Delta was first isolated in India and was designated a VOC on 11 May 2021, and
predominated globally until Omicron. Omicron VOC was identified on November 9,
2021 in South Africa, a strain characterised by greater infectiousness and milder
clinical course (1). These two strains have had major international impacts due to their
dominance over other well-defined VOCs globally (1,2). In Australia, cases of
Omicron increased in all states and territories following the emergence in the country
in December 2021(3).

Australiads sur vei l-L9%atused orstastn@indeidugls rétuwning
from international travel, those with symptomatic disease and people designated
close contacts (4). Part of this active surveillance strategy relies on the specific
symptoms experienced and their severity (5). The Delta variant is associated with
more severe outcomes such as hospital and intensive care unit (ICU) admission
compared to previously identified VOCs, Alpha (B.1.17), Beta (B.1.351) and Gamma
(P.1) variant infections (6,7). Recent literature suggests that the Omicron variant
significantly reduces the odds of hospitalisation compared to other previously
identified VOCs (8,9). It is important to characterise and understand the clinical
severity of infections based on strain type. In general, COVID-19 in adults
predominantly manifests with fever, cough, anosmia, dyspnoea, and myalgia, whilst
children and young adults are characterised to have mild symptoms or are completely
asymptomatic (10-12). Less common symptoms include fatigue, confusion, arthralgia,
haemoptysis and ageusia but these have been mainly described in previously
identified prominent SARS-CoV-2 variants (12-15). Evidence to date supports the
hypothesis that children are more likely to be asymptomatic or display fewer
symptoms than adults (7,9). The absence of active surveillance, such as the lack of
testing in people who are either asymptomatic (or in a pre-symptomatic phase:
presence of illness before the appearance of symptoms), may lead to an

underestimate of the true incidence of SARS-CoV-2 infections (16,17). Furthermore,
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public health measures such as placing infectious individuals in quarantine may not
be effective in slowing the epidemic progression if asymptomatic (or pre-symptomatic)
individuals do not seek testing (16).

Currently, information regarding symptom characteristic and clinical features of
SARS-CoV-2 Delta and Omicron infections are scarce. Many studies focus on specific
symptoms at the initial case interview, although there have been a few longitudinal

and repeated measurement studies of COVID-19 symptoms (13,14). In addition, there

is very little data regarding how symptoms present by vaccination status. Describing

the symptom characteristics of SARS-CoV-2 variants is not only important for
clinicians to assist with early detection of acute infection, but also with informing health

risk assessments and potentially reducing the likelihood of severe outcomes (17,18).
Furthermore, there are public health benefits more broadly, such as informing
appropriate messaging to the public, which in turn has an impact on health resources.

The aim of our study was to characterise how SARS-CoV-2 Delta and Omicron
infections vary in symptomology by sex, age and vaccination status throughout an
individual 6s infection between 12 August 2021
Australiads ei ghto the Austtakas Capital derritoey (ACT).t or i e s

4.0 Methods

4.1 Study design and data sources
We conducted a cross-sectional study of all laboratory-confirmed SARS-CoV-2
infections notified in the ACT, Australia, between 12 August 2021 and 21 January
2022. We defined a case as an individual with a throat and nasopharyngeal swab
specimen collected and analysed by reverse transcription quantitative polymerase
chain reaction (RT-qPCR) by a public health laboratory pathology provider in the ACT.
Our inclusion criteria take into account all confirmed cases managed by ACT Health
Directorate at the time of notification. Notification data were extracted from a
centralised Notifiable Disease Management System. Whole-Genome Sequencing
(WGS) analysis were conducted by The Schwessinger Laboratory at the Australian
National University (ANU). All cases in this study were confirmed as either Omicron

or Delta strain.
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4.2 Data collection
All data were stored in a Research Electronic Database Capture (REDCap, Vanderhbilt
University) or the centralised Notifiable Disease Management System for surveillance
of confirmed COVID-19 cases in the ACT. The inclusion criterion was guided through
the definition of a suspected and confirmed SARS-CoV-2 infection outlined by the
Communicable Diseases Network Australia (CDNA) Series of National Guidelines for
Public Health Units (version 6.4) (18). Public health officers, public health nurses, and
epidemiologists collected data using standardised phone interviews. At the time of the
data collection, there was a transition from 14-days of mandatory isolation
requirement to 7-days. Most Omicron cases were subjected to 7-days of isolation
compared to 14-days for Delta cases. The data collected during the initial interview
included: demographic characteristics (date of birth and sex), SARS-CoV-2 test
results (RT-PCR results), self-reported comorbidities, self-reported symptoms, and
hospitalisation status. Hospitalisation status was defined as any admission and
include multiple admissions to a private or public hospital in the ACT, Australia within
an infected individu a| 6 s a c {up pereod. Hospitdlisaton status was validated
by the Clinical Health Emergency Coordination Centre (CHECC). Self-reported
comorbidities were defined as any identified health conditions that may place an
individual at risk of severe complication which includes any one or more of the
following conditions: asthma, immunosuppression condition/therapy, renal disease,
diabetes, hypertension, liver disease and/or neurological disorder. The questionnaire
included binary fields (yes or no questions) regarding specific symptoms experienced:
fever, cough, dyspnoea, malaise, fatigue, loss of taste and/or smell,
sputum/respiratory secretions, headache, sore throat, shortness of breath (defined as
the subjective perception of shortness of breath or difficulty of breathing by the
patient), myal gi a, rhinorrhoea, chill
option designates a free text field whereby other symptoms that were not listed could
be described and collected. If a case is less than 18 years of age, the standardised
phone interview and survey was conducted with or in the presence of a parent or

guardian.

After the initial interview, all of the cases were followed up using either an automated
survey or phone interview on a daily basis for the full duration of their isolation period
that collected information regarding their symptom status (whether any symptoms
were experienced at the time of survey) and specific symptoms experienced. The

output from each daily survey is aggregated as a single value per person as symptom
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is ever present or not. Isolation period was defined as the date for when a case
entered self-isolation until they were cleared by medical and public health
professionals of ACT Healthos P u bGemtre
(PHECC), defined by the national guidelines at the time. During the study period in
January 2022, rather than conducting phone interviews for all laboratory detected
SARS-CoV-2 infection, the ACT shifted focus on managing high risk and sensitive
sites and individuals that may be affected by COVID-19, but still completed an online

survey.

4.3 Vaccination Status

Heal t h

E

Public health staff conducted a validation proc

status at the time of infection through a population-wide vaccination registerd the
Australian Immunisation Register (AIR). Vaccination status was defined as: (i)
Unvaccinated: individuals who had not received any doses of a SARS-CoV-2 vaccine
received or 1 dose receive with less than 14 days between diagnosis date, (ii) Partially
vaccinated: individuals who have had only 1 dose received 14 days after diagnosis
date, or 2 doses with less than 14 days between a diagnosis date and the second
dose was received and (iii) Fully vaccinated: individuals who had received 2 doses
with more than 14 days between diagnosis date and second dose received which
included a third dose, if applicable. The COVID-19 vaccine doses that were approved
for use at the time of investigation is one dose of COVID-19 Vaccine Janssen
(Johnson & Johnson, New Brunswick, United States) for a full coverage, or two doses
of Comirnaty (Pfizer/BioNTech, Mainz, Germany/New York, United States) or
Vaxzevria (AstraZeneca, Cambridge, United Kingdom), Spikevax (Moderna,
Cambridge, United States).

4.4 Statistical Analysis
We analysed a de-identified line-list of data using Stata Statistical Software, Release
17 (College Station, TX: StataCorp LLC) and R, version 4.1.0, statistical software (R
Foundation for Statistical Computing, Vienna, Austria) (20,21). Categorical data were
presented as frequency and proportions. Continuous variables were described using
mean, Standard Deviation (SD), median, range and interquartile range (IQR). We
compared the difference i & tegts Wilgoxan tanksums

t est or Fi shero6s exact t est .
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Demographic data were presented as descriptive statistics. Age was collected as a
continuous variable, but categorical aged-groups were applied. We compared SARS-
CoV-2 Delta variant infections (where only Delta was present in the ACT) notified
between August 12 and 30 September 2021, with cases sequenced with the Omicron
variant between 1 December 2021 and 21 January 2022 (where all confirmed Delta
cases were excluded). Univariable analysis was conducted, and a step-wise
elimination strategy was employed to remove any variable that had no significant
effect on the final multivariable model. All variables with p less than 0.25 was included
in the final multivariable logistic model. We conducted multivariable logistic regression
to examine the association of different variant infections with hospitalisation as a
proxy for disease severity. We used a multivariable logistic regression model to
estimate an adjusted odds ratio (aOR) for hospitalisation across all SARS-CoV-2
infections. The results were considered statistically significant where was p is less
than 0.05.

5.0 Results

5.1 Demographic Characteristics

From 12 August 2021 to 21 January 2022, there was a total of 1065 confirmed cases
that met the inclusion criteria for this study. Of these cases, 58% (613/1065) returned
a genomic sequencing result with the Delta variant, with the remainder being the
Omicron variant. Overall, the median age of cases was 28 years (range: 0 months to
95 years), with individuals infected with a Delta infection statistically younger in age
(mean = 28, SD = 17 years) compared to cases infected with the Omicron variant
(mean = 31, SD = 15 years). Most cases were in the 19i 39-year-old age-group (54%
575/1065).

Overall, 51% (545/1065) of cases were male. Data regarding vaccination status was
available for all cases in the study. Only 6.2% (38/613) of cases infected with Delta
were fully vaccinated at the time of infection, which was significantly different to those
infected with Omicron (85% 385/452). Overall, 21% (223/1065) of cases reported at

least one comorbidity, which was similar for Delta and Omicron cases (Table 1).
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5.2 Clinical Characteristics
In total, 6.6% (70/1065) of all cases were hospitalised, with 77% (54/70) of these
being not fully vaccinated at the time of infection, 10% (7/70) of hospitalised cases
were partially and 13% were fully vaccinated (10%, 7/70 and 13%, 9/54). The crude
proportions of cases hospitalised was lower for Omicron (9%, 57/613) than Delta (3%,
13/452). Of all cases admitted to hospital, a small number of patients were admitted
to the ICU (11% 8/70). A total of 43% (3/7) of these patients required oxygen support
through mechanical ventilation whilst admitted in ICU. All cases admitted to ICU and
subsequently requiring ventilation support due to COVID-19 complications were
infected with the Delta variant (Table 1). There were no COVID-19-related deaths

among the study population.

5.3 Symptom Characteristics
Overall, 80% (847/1065) of cases reported at least one symptom during their follow-
up period. A higher proportion of individuals infected with Omicron were asymptomatic
(32%, 144/452) compared to those infected with Delta (12%, 74/613) (Table 2).
Headache, fever, joint pain, shortness of breath and chest pain were more
predominant with Delta than Omicron (Figure 1). The vaccination status for the 07 12-
year old age-group did not differ, therefore we deemed it appropriate to compare
proportions of each individual symptoms. The presence of abdominal pain, sore

throat, runny nose and cough were similar across the 0i 12-year age group.

The most commonly reported symptoms for Delta infections were cough (62%,
381/613), headache (55%, 338/613), fever (47%, 290/613) and runny nose (47%,
289/613). The most commonly reported symptoms for Omicron infections were runny
nose (54%, 242/452), cough (53%, 240/452), sore throat (41%, 181/452) and lethargy
(39%, 176/452). Fever, nausea and loss of taste or smell was more prominent in the
0-12 year group for Delta infections compared to cases with Omicron (Figure 1). There
were distinct symptoms that were different in proportion between Delta and Omicron
variant infections, including: fever, cough, runny nose, headache, lethargy, myalgia
(muscle pain), joint pain, diarrhoea, nausea/vomit, loss of taste or smell and night
sweats (Figure 2). Overall, lethargy is the only symptom that was more common in
proportion in Omicron infected individuals compared to those infected with Delta
(Figure 3). The median number of symptoms reported was higher for cases infected
with Delta (median=4, IQR=2-7) compared to cases infected with Omicron
(median=3, IQR=0-6).

28



5.4 Regression Analysis Results
In multivariable logistic regression people aged 40-59 years (aOR 3.01, 95% ClI 1.29-
7.03 p<0.05) and over 60 years (aOR 5.95, 95% CI 1.53-16.67 p<0.05) had higher
odds of hospitalisation (Table 2). People who were unvaccinated (aOR 6.38, 95% CI
3.32-27.46 p<0.01) had significantly higher odds of hospitalisation. The regression
results indicate that cases with the Omicron variant infection had a lower odds of
hospitalisation (OR 0.29 95% CI 0.16-0.53 p<0.01) compared to cases infected with
Delta variant regardless of their vaccination status. The association did not reach

statistical significance when adjusted for other variables.

6.0 Discussion

Our study found that infection with Omicron was less likely to result in hospitalisation
and had different symptoms and clinical characteristics compared to Delta SARS-
CoV-2 infections, even after accounting for vaccination status. Overall, we have
shown that unvaccinated individuals had over six times higher odds of hospitalisation.
This was during a period of major strain dominance transition from Delta to Omicron
in the ACT.

In our study, the majority of SARS-CoV-2 infections (80%) reported symptoms within
their follow-up period. Consistent with other research, we found that individuals
infected with the Omicron variant were more likely to be asymptomatic compared to
Delta infections (21,22). Individual symptoms that were less prominent in individuals
infected with Omicron were fever, cough, headache, muscle pain, joint pain,
diarrhoea, nausea/vomit, loss of taste or smell and night sweats. Recent literature has
described the propensity for different variants to infect different cells in the respiratory
tract (23,24). It has been observed that in individuals infected with the Omicron
variant, the virus enters different cells compared to Delta infections (25). Furthermore,
it has been shown that there is lower viral replication in the lungs with an individual
infection with an Omicron variant (23). This may explain the lower propensity of
respiratory symptoms, such as cough, sore throat and runny nose, with Omicron
infections compared with other SARS-CoV-2 variants (5,12,26). Lethargy was the
only symptom that was significantly common in proportion in Omicron infected
individuals compared to those infected with Delta. Cough, sore throat and runny nose
were prominent across all age-groups irrespective of vaccination status or infective
variant (Figure 3). It should also be noted that diarrhoea, abdominal pain, loss of smell

and taste were reported to be present across all age-groups in the unvaccinated Delta
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variant cohort compared to the Omicron variant group that consisted of mostly fully
vaccinated individuals. There were no significant differences between symptom
presentation by sex. The timing of variants and vaccine availability may have
influenced our findings, as different variants and vaccination rates can impact the
prevalence and severity of symptoms observed in infected individuals. These factors
should be considered when interpreting the results and may require further

investigation to fully understand their implications on symptom patterns.

We found that individuals infected with the Omicron variant had lower odds of being
hospitalised than those with a Delta variant infection. It is important to note that due
to the small numbers and the different population group that had a higher vaccination
rate at the time of Omicron dominance may have contributed to the aforementioned
statement. In addition, older (specifically, 40-59 and over 60 year) age-groups and
unvaccinated cases had higher odds of hospitalisation which supports current
evidence (27,28). We observed significantly different self-reported symptoms
reported by cases infected with the two variants. In addition, the results show that
there was a significantly higher total of individual symptoms reported with the Delta

variant compared to Omicron variant infecti

strategy continue to rely on testing symptomatic individuals, there must remain a
focus on public messaging regarding specific symptoms experience (with or without
exposure to a COVID-19 case) (5). A key value of this study is that it will give clinicians
insight into symptoms that may be indicative of COVID-19.

A key strength of the study is that we followed up cases prospectively until they were
cleared under public health requirements. This meant that we could collect data on
individual symptoms that may have been experienced later in the infection, compared
to other studies that captured information at the initial case investigation interview.
Another strength of this study is that we used validated information regarding
vaccination status for COVID-19 for Australian residents. This allowed for a more
accurate representation of the cohort compared to using self-reported vaccination
status. It is important to note that all SARS-CoV-2 variants have the potential to cause
severe disease, especially vulnerable populations. We also defined cases by WGS
confirmation, compared to other studies that utilise period of time where one strain is
predominant compared to another time period (26). Understanding the associations

between the number of symptoms, specific groupings of symptoms, vaccination
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status, and its influence on clinical outcomes may have merit in the reduction (and
prevention) of severe outcomes (14,15,26,29). The rapid detection and
characterisation of new and emerging SARS-CoV-2 variants is imperative in informing
public health and control measures, and decision making that has the potential to
impact health care systems (29,30).

Self-reported data can be subject to recall and misclassification bias. Consideration
must be taken when interpreting reported symptom and comorbidities. Further to
recall bias, many children (aged 17-years or below) may have had their parent/s or
guardian conduct the interview or survey questionnaire on their behalf and may not
have been able to articulate the range of symptoms that were (or were not)
experienced. As previously outlined, rather than conducting phone interviews for all
laboratory detected SARS-CoV-2 infection, the ACT shifted focus on managing high
risk and sensitive sites and individuals that may be affected by COVID-19. This meant
that confirmed cases were provided with an online questionnaire rather than the full
extent of a phone interview and was applied to the majority of notified cases from
January 2022 onwards. This may have influenced the detail collected for each case
record. Another limitation is that we only considered whether an individual had any
self-determined pre-existing health or medical condition present rather than specific

(or delineated between) acute and/or chronic conditions.

Risk factors such as diabetes, prior cardiac or pulmonary disease have been
associated with worse prognosis (31,32). The inclusion whether an individual has had
any pre-existing conditions was a significant variable that influenced the multivariable
logistic regression analysis. Future studies could investigate the interaction between
specific health or medical condition with symptomology of COVID-19 patient (30,33).
Lastly, vaccinated cases in the Delta group account for a small proportion overall
within the study cohort. This may not be generalisable due to the high vaccination
rates in the ACT at the time of the investigation. This was due to the limited vaccine
eligibility and uptake (between August and November 2021) of cases included in the
study. This reflects why most of the SARS-CoV-2 Delta infections were unvaccinated.
Furthermore, waning vaccine-derived immunity have been a contributing factor to the

increase in Omicron infections during the study period (34,35).
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7.0 Conclusion

In this study, we describe how SARS-CoV-2 Delta and Omicron variant infections

differ in their presentation of explicit sympton
follow-up period. The result of this analysis has given further weight to existing

evidence that Omicron variant infections are less severe than those of Delta infections

and present with different symptoms. The rapid detection and characterisation of new

and emerging SARS-CoV-2 variants are imperative in informing public health and

control measures. Moving forward, the focus will continue in addressing waning

immunity through booster vaccine doses, development of multivalent vaccines and

active surveillance within high-risk settings.
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Table 1. Sociodemographic, clinical and outcome characteristics by SARS-

CoV-2 variant (Omicron or Delta) i Australian Capital Territory, 12 August
2021 to 21 January 2022.

Characteristic

Age (at time of
notification) in
years

Mean (SD)

Median (IQR)

Range

Age Group in
years, n (%)

0- 12 years

137 18 years

19 - 38 years

39 - 59 years

> 60 years

Sex, n (%)

Female

Male

Vaccination
Status

(at time of
notification),
n (%)

Fully
Vaccinated

Overall, N =

1,065

29 (16)

28 (20, 39)

0, 95

154 (14%)

83 (7.8%)

575 (54%)

203 (19%)

50 (4.7%)

520 (49%)

545 (51%)

423 (40%)

Variant of Concern

Delta, N = 613

28 (17)

27 (15, 39)

0,95

119 (19%)

69 (11%)

276 (45%)

124 (20%)

25 (4.1%)

282 (46%)

331 (54%)

38 (6.2%)

Omicron, N = 452 p-value?

<0.001

31 (15)

28 (22, 38)

0, 88

<0.001

35 (7.7%)

14 (3.1%)

299 (66%)

79 (17%)

25 (5.5%)

0.032

238 (53%)

214 (47%)

<0.001

385 (85%)

39



Variant of Concern

Overall, N =
Characteristic 1,065 Delta, N =613 Omicron, N = 452 p-value?
Partially 87 (8.2%) 80 (13%) 7 (1.5%)
Vaccinated ' '
Unvaccinated 555 (52%) 495 (81%) 60 (13%)
(Coz)r;mb'd'ty* n 223 (21%) 124 (20%) 99 (22%) 0.5
Hospitalised
(due to COVID- 70 (6.6%) 57 (9.3%) 13 (2.9%) <0.001
19), n (%)
Admitted to ICU
(due to COVID- 8 (0.8%) 8 (1.3%) 0 (0%) 0.024
19), n (%)
Ventilated (due
to COVID-19), 3 (0.3%) 3 (0.5%) 0 (0%) 0.3
n (%)
1n (%)

2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test

$Comorbidities were defined as any identified health conditions that may place an individual at risk
of severe complication which includes any one or more of the following conditions: asthma,
immunosuppression condition/therapy, renal disease, diabetes, hypertension, liver disease and/or
neurological disorder.

SD: standard deviation, IQR: interquartile range, ICU: intensive care unit.
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Figure 1: Distribution of reported symptoms, age-group (years) by SARS-CoV-

2 variant (Omicron or Delta) - Australian Capital Territory, 12 August 2021 to

21 January 2022.
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Figure 2: Heatmap distribution of reported symptoms, age (years) by SARS-

CoV-2 variant
to 21 January
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Figure 3: Heatmap of the proportion of reported symptoms by vaccination
status and SARS-CoV-2 lineage type (Omicron or Delta).
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Table 2: Univariable and multivariable logistic regression (crude odds ratios
[OR], adjusted odds ratios [aOR] and 95% Confidence Intervals) assessing
key demographic and clinical factors associated with hospitalisation following
SARS-CoV-2 infection.

Variable Crude 95% CI* P- aOR 95% CI* P-
OR value value
Lower  Upper Lower  Upper
Limit Limit Limit Limit
Sex Reference: 1 - - - 1 - - -
Male
Female 1.34 0.83 2.19 0.19 1.44 0.86 2.40 0.39
Age Group Reference: 1 - - - 1 - - -
(in years) 0-12 years
13-18 years 0.92 0.30 2.80 0.89 0.92 0.30 2.82 0.89
19-39 years 0.63 0.29 1.34 0.23 1.11 0.51 2.43 0.79
40-59 years 1.57 0.71 3.47 0.26 3.01 1.29 7.03 0.01

> 60 years 4.06 1.61 10.26 0.00 9.55 3.32 27.46 0.00

Vaccination Reference: 1 - - - 1 - - -
Status Fully
Vaccinated
Partially 4.02 1.46 11.12 0.00 2.71 0.80 9.18 0.11
Vaccinated
Unvaccinate 4.96 2.42 10.16 0.00 6.38 2.46 16.54 0.00
d
Comorbidity  Reference: 1 - - - 1 - - -
Status No
Yes 1.68 0.99 2.87 0.06 1.36 0.75 2.46 0.31
Symptoms Reference: 1 - - - - - - -
Reported No
Yes 1.59 0.80 3.15 0.19 1.20 0.56 2.57 0.64
Lineage Reference: 1 - - - 1 - - -
Delta
Omicron 0.29 0.16 0.53 0.00 0.75 0.33 1.72 0.50

*Confidence Interval. OR: Odds Ratio. aOR: adjusted Odds Ratio. Variables with a
P-value less than 0.25 was included in the final multivariable logistic model.
Highlighted in bold denotes statistical significance (P < 0.05) compared to the

reference category.
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Appendix 1: Proportion of reported symptoms by separated by age-group,

vaccination status and SARS-CoV-2 lineage type (Omicron or Delta).
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9.0 Appendices

Appendix 1: Presentation slides submitted and presented at the
Communicable Diseases & Immunisation Conference 2022 (CDIC2022), 20-22
June 2022

International Convention Centre (ICC), Sydney, New South Wales
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Methods

* Hospitalisation stathes: admission to a private or public hozpital in the ACT,
within an infected individual's active follow-up period.
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Appendix 2: Lay summary document distributed to the broader Case
Investigation and Management team of the COVID-19 Response Branch, ACT
Health.

NOT FOR FURTHER DISTRIBUTION $7) ACT | actHeattn

SARS-CoV-2 Variants of Concern Interview Guide
31 May 2022

DESCRIPTION

Whole Genome Sequencing (WGS) in the ACT is currently being prioritised for COVID-19 cases from outbreaks in high-risk
settings, recently returned overseas travellers, hospitalised cases, deaths, and a small proportion of other community cases. As
SARS-CoV-2 continues to evolve, it is impaortant to continue to monitor cases with new or emerging variants to inform and guide
our public health response. A significant part of this response is the collection of exposure data from these new or emerging
variants. Below are a set of questions that we would like asked of cases that have been flagged by the COVID-19 Response

Epidemiology team.

Please document all the answers under the Case Notes section, including the date and time of the call. Once this is complete,
please email both Cases.COVID and HECC.Epi letting people know that you have completed your interview.

QUESTIONNAIRE

Demographics
1. What was the reason for testing?

2. What is your occupation?
a. Describe role if high risk” include dates worked during infectious period (72hrs prior to symptom onset or if no
symptoms 72hrs prior to date specimen was collected)
“High risk: healthcare and/or aged-care facility related.

14-days Exposure Period
International Travel

3. Have you been overseas in the past 14-days?
a. IfYES, include dates of travel and specific locations including layovers:

4. Have your high risk contacts (e.g. household contacts) been overseas in the past 14-days?
a. IfYES, include dates of travel and specific locations including layovers:

Interstate Travel

5. Have you travelled interstate in the past 14-days?

a. |If yes, include dates of travel and specific event details if it involved large gatherings:
6. Have you high risk contacts travelled interstate in the past 14-days?

a. If yes, include dates of travel and specific event details if it involved large gatherings:

High Risk Contacts

7. Have any of your high risk contacts tested positive for COVID-197
a. If YES, collect all of their details (full name, DOB, contact number, address)
i. If positive by PCR, look them up in NDMS and write down the NDMS DI.
ii. If positive by RAT, recommend that they undertake a PCR.
b. If NO, recommend for them to conduct a PCR test prior to ending their quarantine period.

8. Are you aware of any other known/potential COVID-19 exposure? List below as appropriate.

If there any queries, please contact hecc epi@act gov.au or algreg gomez@act gov.au.

Australian Capital Territory, Canberra | health.act.g | Enquiries: 132281
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Appendix 3: Canberra Times Newspaper article, 27 November 2022

= & NaWE G The Canberra Times & < Share

Home | News Health

Omicron cases were more likely asymptomatic
than Delta in the ACT: study

s By Jasper Lindell
November 27 2022 - 5:30am

Q00O o

0 Lethargy was a more frequent symptom reported by Omicron COVID infectees
compared to people who caught Delta, Picture by Sitthixay Ditthavong

Canberrans infected with the Omicron sub-variant of COVID-19
were more likely to be asymptomatic than those infected in the
previous Delta wave, preliminary research data has shown.

An infection of the Delta sub-variant was also more likely to result
in hospitalisation, but researchers noted the increased rate of

vaccination by the time of the later Omicron wave may have reduced

Online news article: https://www.canberratimes.com.au/story/7996113/omicron-cases-were-more-
likely-asymptomatic-than-delta-in-the-act-study/
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The study found 32 per cent of people infected with Omicron
exhibited no symptoms, while just 12 per cent of people who were
infected with Delta were asymptomatic.

The study, which gathered information from COVID infections in
the ACT between August 12, 2021 and January 21, 2022, found
notable differences in the symptoms reported by people who were
infected with Omicron compared to Delta, and that an infection with
the Delta sub-variant was more likely to result in hospitalisation.

The most commonly reported symptoms for Delta infections were
cough, which 62 per cent of people reported; headache, reported by

55 per cent; and fever and runny nose, both reported in 47 per cent
of cases.
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Here's to the Dreyfus-Dutton
ICAC model blowing up in
i

A serious and weighty
drama

Poworos by Hudaiht

Runny nose was the most common symptom among people who
were infected with the Omicron variant, with 54 per cent reporting
the symptom. Fifty-three per cent of cases reported experiencing
cough, 41 per cent reported sore throat and 39 per cent reported
lethargy.

"We found that symptom characteristics for Omicron and Delta
SARS-CoV-2 infections were significantly different. Furthermore,
we found that individuals infected with Omicron were more likely to
report no symptoms at all, although vaccination status may have
played a role in this cohort," the study authors, from the Australian
National University and ACT Health, wrote.

The study said lethargy was the only symptom overall that was
significantly more common in proportion in Omicron infected
people than those who caught the Delta sub-variant. The study
found no significant differences between symptom presentation by
sex.

The study was published online earlier this month but is yet to be
peer reviewed, meaning the results are not final.

Between August 12, 2021 and January 21, 2022, there were 1065
confirmed cases that met inclusion criteria for the study, with 58
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years.

People infected with the Delta sub-variant were generally younger
than those infected with the Omicron variant.

Just 19 per cent, or 118 of 613, of the Delta cases were fully
vaccinated. Eighty-five per cent of those infected with Omicron
were fully vaccinated.

READ MORE:

* Facing a state of pandemic denial, being allowed to ask the hard questions

is critical

* COVID deaths highest among disadvantaged communities
* MNew GP guidelines to combat 'Dr Google'

The Delta wave began in the ACT before many Canberrans had had
the opportunity to receive their full course of COVID=-19
vaccinations. The first Omicron case was recorded in the ACT on
December 1, 2021, after the city had reached world-leading
vaccination rates.

"The rapid detection and characterisation of new and emerging
SARS-CoV=-2 variants are imperative in informing public health and
control measures," the study's authors wrote.

"Moving forward, the focus will continue in addressing waning
immunity through booster vaccine doses, development of
multivalent vaccines and active surveillance within high-risk
settings. Public health measures such as social distancing and mask

use will still need to be in the forefront of the public's mind."
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Chapter Il

Outbreak investigation of SARS-CoV-2
Beta variant (B.1.351) variant in hotel

quarantine, Australian Capital Territory,
March 2021
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1.0Prologue

1.1 Study Rationale
This investigation was the first cluster of SARS-CoV-2 infections in hotel quarantine
in the ACT. The COVID-19 Response Branch was required act swiftly and respond to
the acute public health threat. This is important research due to the potential for such
outbreaks to occur in similar settings. The first step in this investigation was to identify
the source of the outbreak, in which was done by forming a response team under an
Emergency Management Team (EMT). Our aim was to identify the likely source of
exposure and transmission dynamics for all laboratory confirmed SARS-CoV-2
infections from the Government-Facilitated Flight (GFF) from Singapore to Canberra,
Australia, March 2021. The findings from this epidemiological investigation would
inform public health measures to prevent further confirmed cases of the virus. It is
important to investigate any potential preventive measures that could have been

implemented in order to reduce the risk of future outbreaks in similar settings.

1.2 Structure of the COVID-19 Response Branch, ACT Health

Directorate
The ACT Health Directorate (ACTHD) consists of eight core divisions and program
areas that is headed by the Director-General (Figure 1). The organisation structure
includes the newly formed coronavirus disease 2019 (COVID-19) Response Branch
lead by the Chief Health Officer (CHO), who has oversight of the Policy and Support,
Response Branch, Vaccine Program and Health Protection Services (HPS). The
COVID-19 Response Branch is comprised the following teams: Office of the Chief
Health Officer, Deputy Chief Health Officer, Executive Office, Outbreak Preparedness
and Response (which includes Medical Officers/Public Health Registrars),
Surveillance and Reporting, Case Investigation and Contact Tracing, Health
Emergency Coordination Centre (HECC) Support Systems (including Planning, and
Logistics and Facilities), Mental Health and Wellbeing support and Quarantine
Management. The Clinical Health Emergency Coordination Centre (CHECC) within
the ACTHD is responsible for the clinical response to the impact of the COVID-19
pandemic in the ACT. This includes services such as clinical resourcing, workforce
capacity, testing support (of individuals in isolation or quarantine) and off-site hospital

accommodation (if isolation occurs outside the hospital such as a quarantine facility).

58



Figure 1: Organisational Structure - ACT Health Directorate, March 2021
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An Acute Response Team (ART) is formed to rapidly assess, coordinate and respond
to a public health incident. This includes incidents that may present ongoing risk to
the health and/or safety of the ACT community, and/or an incident with the potential
significant public and/or media interest. The ART may include an incidence team that
involve various representatives from the HECC, CHECC and Public Information
Coordination Centre (PICC). The PICC is responsible for developing and delivering
messaging to the public. The purpose of an ART is to provide the current information
of the incident to the relevant stakeholders and propose an appropriate response to
the current situation. The Chair for the ART is mainly responsible for the management
of the response. The Chair is also responsible for; the setup of the structure and
responsibilities of the ART, establishment of clear tasks (and timeframes) between
each business units/stakeholders and provide public health information.

The ART for this outbreak investigation outlined the clear responsibilities for each of
the incident teams (including the Case Investigation and Contact Tracing team,
Quarantine Management and the Surveillance and Reporting team). | was involved in
the ART for the whole duration of the outbreak investigation working with both the
Case Investigation and Contact Tracing team, and Surveillance and Reporting teams.

The ART met daily (and twice daily if required) to provide necessary updates and
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distribute critical tasks to the appropriate operations team of the HECC, CHECC and
PICC.

The related legislation and policies regarding this public health incident include (but
not restricted to):

1 Public Health Act 1997

1 Public Health Emergency Direction (Notifiable Instruments)
Emergencies Act 2004
ACT Emergency Plan

Health Emergency Plan

= =4 -4 -

Epidemic Infectious Disease Plan

The National Health Security Agreement under the National Health Security Act 2007
outlines the framework for effective and coordinated responses to public health
emergencies (either Public Health Event of National Significance or a Public Health
Emergency of International Concern) agreed between the Commonwealth and all
States and Territories of Australia. The International Health Regulations (IHR)
National Focal Point (NFP) is a designated area (or areas) within the Australian
Government Department of Health (DoH) that aim to facilitate the exchange of
information and facilitate appropriate actions with national and international bodies in
response to public health emergencies. In this outbreak investigation, we were able
to utilise the Australian Government DoH NFP to attempt to communicate with the

respective NFPb6s of Singapore and the

1.3 My Role
This outbreak investigation was the first cluster of SARS-CoV-2 infection with a
Variant of Concern (VoC) in the ACT. Responding to this incident was the primary
focus of the COVID-19 Response Branch due to the increase in public health risk that

the event imposed.

My primary role in this incident was to support the COVID-19 Branch, ACTHD by
summarising epidemiological information and communication related to the laboratory
confirmed SARS-CoV-2 infections in hotel quarantine. | collaborated with the Case
Investigation and Contact Tracing team to conduct case management and close-

contact interviews. Additionally, | was involved with the Surveillance and Reporting
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team by writing daily epidemiological summaries of the outbreak that provided key
information to internal staff members throughout the course of the investigation. | was
also involved by drafting communications to external stakeholders such as the
respective NFPG6s of Singapore and the
with the Schwessinger laboratory, from the Australian National University (ANU), who

conducted the genomic sequencing analysis.

| organised a demonstration from Dr Robyn Hall (veterinary virologist who was part of
the genomic sequencing team) of the end-to-end process of the sequencing analysis
including the production of phylogenetic trees, after participating in various meetings
and other formal discussions regarding WGS results to inform relevant public health
actions. | then met with Dr Hall in her lab at Commonwealth Scientific and Industrial

Research Organisation (CSIRO) for an in-depth tutorial.

The Surveillance and Reporting team initially involved me to analyse routine SARS-
CoV-2 testing data, produce routine reports, and maintain the essential databases for
the COVID-19 Response Branch. The cluster of SARS-CoV-2 infections in hotel
quarantine provided a great opportunity to work as part of an ART. This MAE outbreak
investigation was unique as it involved an international exposure setting,
communications with multiple internal and external stakeholders (e.g., NFPs) and
separate family/travel groups that had minimal interactions before boarding (and
during) the flight.

1.4 Lessons Learnt
This section of the prologue reflects on the personal learnings from this outbreak
investigation project. My participation in this outbreak investigation project offered
valuable lessons, greater appreciation and understanding of the complexities of
disease outbreak investigations. | experienced first-hand the complex functioning of
an incidence team that formed the ART as well as the regulations and procedures in
place to respond to a public health emergency. | gained an appreciation for the
importance of clear communication within and across different response teams
involved in an outbreak investigation, as well as the rapid pace at which an outbreak
investigation can occur, including the formation of an ART to the incidence, the

collection of epidemiological data through phone interviews, and future planning.
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The Senior Case Investigation team leaders and | worked together to ensure that a
short semi-structured questionnaire was formulated and administered at the start of
their daily mental health and wellbeing calls. This enabled us to obtain answers in a
timely fashion without impeding the main purpose of the daily call, which was to
ensure that returned travellers were physically and mentally healthy. The pressure on
the incidence team to make appropriate decisions and public health measures in a
timely fashion was immense. | consulted multiple stakeholders to prioritise the
additional questionnaire for returned travellers in quarantine, who were required to
undertake daily wellbeing calls and scheduled COVID-19 testing. To ensure each
team member could access the appropriate documents securely and capture the
information required simultaneously, | organised multiple tasks within a limited
timeframe. As time was limited during the daily phone interviews (due to staff capacity
and logistical arrangements), | carefully considered the length of the questionnaire.
Careful consideration must be taken between importance and feasibility when adding
additional conditions to the busy schedule of returned travellers undertaking
guarantine requirements, which had an impact on the questionnaire developed as not

all questions of interest were included in the final questionnaire.

| was able to appreciate the efforts and the crucial role of a public health laboratory in
the analysis of laboratory specimens (including viral genome sequencing and
analysis). This also includes providing crucial and timely information that contribute
to the appropriate public health decisions. The outbreak investigation occurred during
the same time that | organised a public health laboratory visit on behalf of six first-
year Canberra-based MAE scholars. The scholars visited ACT Government Analytical
Laboratory (ACTGAL) at Health Protection Services (HPS) and ACT Pathology at The
Canberra Hospital (TCH) on 3 and 18 March 2021, respectively. The laboratory visit
provided valuable insights into the various testing methods, complicated processes
and time taken to achieve a test result. In this outbreak investigation, pathology
providers played a crucial role in the outbreak response. My experience with the
outbreak investigation has outlined the importance of a public health laboratory,
regarding the delivery of timely tests results that were crucial to appropriate public

health action.
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My experience of communicating with and through respective NFPs in a small
jurisdiction (relative to total national population and land area) compared to other
Australian states and territories revealed the difficulty of the situation. Emails and
proposed video conference calls went unacknowledged and unanswered,
complicating the public health investigation by preventing investigation of the full
cohort potentially involved in the hypothesized transmission event at Singapore
Changi international airport. This necessitated a retrospective case series instead of
a conventional cohort study. | learned that standard procedures and systems in place
to respond to public health threats may not always work as expected in the real world.
Flexibility is key when conducting an outbreak investigation, as the situation can

rapidly evolve and become more complex.

During course block one (two weeks prior to the beginning of the outbreak
investigation) of the MAE, | was able to apply the theoretical concepts presented in
an outbreak investigation lecture to the overall outbreak response. This included
emphasizing the public health response (such as immediate control measures,
determining who is at risk and executing prevention activities). Collaboration and
communication with a broad range of internal and external stakeholders was also
essential. | shared my preliminary findings in daily epidemiological summaries and
presented my learningsandth e f i ndings i n front of the oper
and |l earnd session. Of the more than 40 cl us
with the COVID-19 Response Branch, this outbreak investigation stands out due to

its complexity and pressure.

Lastly, | was able to develop my research and analytical skills by developing a
research proposal and conducting a scientific review of the literature that outlined the
epidemiology of Beta SARS-CoV-2 variant of concern in Australia, which was the
SARS-CoV-2 variant that was found in all the cases in this outbreak. Working with the
Data Science team from the Surveillance and Reporting team, | repurposed existing
codes to produce appropriate tables and figures for this chapter. It is important to note
that descriptive statistical analysis was conducted in informing the public health

actions during the outbreak investigation.
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Other lessons learnt:

Al was able to develop my skills regarding

through R program and STATA,

A | was able to clean and prepare data sets to be able to run statistical
analysis,

A 1 was able to broaden my writing by consulting with internal and external
stakeholders regarding the public health investigation,

A 1 was able to write and present a report for a non-technical audience.

1.5 Public health implications of this work
The COVID-19 Response Branch, PHECC, CHECC and PICC all played a major role
in limiting the spread of SARS-CoV-2 infections in hotel quarantine to other
passengers and hotel-quarantine workers, thus preventing community transmission.
My investigation retrospectively reviewed exposure, genomic and travel history of the
cases to assess the likely source of the infection, and prospectively followed-up the
cohort by collecting epidemiological data throughout their quarantine period. This
informed the ongoing acute response to the incident and senior members of the
Operations Team noted that the situation would not have been the same without it.
My investigation will be useful in future preparedness and response to not only hotel-
guarantine but also local SARS-CoV-2 outbreaks, such as the development of a
standardised questionnaire for all SARS-CoV-2 infections from returning international
travellers in the ACT, which will collect additional exposure details to help determine

and understand the likely source of exposure and inform public health action.

1.6 Acknowledgements
I would like to acknowledge the following individuals for their assistance in my role in
the ART, as well as their support for the whole duration of the outbreak investigation.
Dr Kerryn Coleman, Dr Vanessa Johnston, Dr Miranda Harris, Toby Keene and all of
the individuals involved in the ART, COVID-19 Response Branch, ACTHD. This
includes the broader team; COVID-19 Case Investigation and Contact-Tracing team,
Surveillance and Reporting team and Outbreak Response and Preparedness team,

and Quarantine management team.
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I would like to thank Tze Vun (Jakob) Voo for his assistance in writing and explanation
for the R markdown coding scripts for descriptive analysis during this outbreak and
for this project. | would like to outline a special mention and acknowledge Dr Robyn
Hall for her patience with explaining the complex world of genomic sequencing and
analysis. | would also like to acknowledge Dr Karina Kennedy and the broader staff
from ACT Pathology; Dr Benjamin Schwessinger and the team from the
Schwessinger Laboratory, ANU, for the analytical efforts regarding the clinical

samples and producing the laboratory results.

1.7 Master of Philosophy in Applied Epidemiology core activity
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T Investigation of an acute public health problem or threat (typically a
disease outbreak),
Report for a non-technical audience,

Presentation to a national conference.
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2.0 Abstract

Background

On 1 of March 2021, during one of peak periods of the COVID-19 pandemic, an
Australian Government-Facilitated Flight (GFF) from Singapore arrived in Canberra,
Australian Capital Territory (ACT), Australia. An Acute Response Team (ART) was
formed and an outbreak investigation was initiated by the Health and Emergency
Control Centre (HECC), ACT Health Directorate (ACTHD), after two passengers were
detected with acute SARS-CoV-2 infection whilst undertaking mandatory hotel
quarantine. The main objectives of this investigation were to utilise epidemiological
evidence from case interviews, contact tracing, and laboratory evidence to support
and inform the relevant decision makers for appropriate public health measures to
prevent further infection.

Methods
We conducted a case series analysis on all confirmed SARS-CoV-2 infections from a
GFF flight. The outbreak investigation collected epidemiological, clinical and
laboratory data through the routine public health investigation and phone interviews
of confirmed cases with a SARS-CoV-2 infection. Oropharyngeal and deep
nasopharyngeal swab specimens were collected on the second day of quarantine
from all the passengers and were analysed through reverse transcription quantitative
polymerase chain reaction (RT-gPCR) by ACT Pathology and were forwarded to the
Schwessinger Laboratory, ANU, for Whole-Genome Sequencing (WGS) analysis.
Descriptive data analysis was conducted using R statistical program.

Results
A total of five confirmed SARS-CoV-2 infections were identified, out of the 146
passengers onboard the GFF from Singapore to Canberra, Australia. The outbreak
occurred over a 4-week period from the first onset of symptoms or detection of
infection until date of clearance, with a case onset date from 3 March to 29 March
2021. WGS revealed that all cases were genetically linked and were associated with
a Beta (B.1.351 Pangolin) SARS-CoV-2 infection. Based on the epidemiological,
WGS and laboratory evidence, the international transit lounge at the Singapore
Changi airport was the likely exposure site that initiated the COVID-19 cluster
transmission event on 28 February 2021.

Conclusion
Public health measures that were implemented lead to the appropriate control of the
infection. There were no onwards transmission to hotel-quarantine workers and

subsequently, did not lead to community transmission.
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3.0 Introduction

3.1 Background
The Coronavirus-Disease-2019 (COVID-19) pandemic, caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), continues to have a major
impact in Australia and globally. In response, Australia declared a human biosecurity
emergency under the Biosecurity Act 2015 (the Biosecurity Act) (1). This allowed for
the powers and directions under the Biosecurity Act to be enacted to further control
the pandemic. Additionally, Australian states and territories implemented emergency
pl ans under their respective state | egislat:i
for emergency powers to be activated (2). These included travel restrictions on
individuals who have been to a COVID-19 affected areas, primarily through
international border closures, mandatory hotel quarantine of international arrivals, and

isolation of confirmed and suspected cases and their close contacts (3).

The Communicable Diseases Network Australia (CDNA) and the Australian Health
Protection Principal Committee (AHPPC) have endorsed the Series of National
Guidelines (SoNG) for COVID-19, which are responsible for generating standard
guidelines and policies regarding COVID-19 case and contact management. This also
includes laboratory testing and procedures for outbreak management that inform
jurisdictional responses. The Australian government has continued to implement
interventions and public health measures that focus on limiting the spread of the

disease (3).

In response to the pandemic, the Australian government implemented border
restrictions on outbound and inbound international travel (also referred to as an
Ainternhatavehabano) early in the course of th
flights and impacting Australians overseas attempting to get home (4). To help
repatriate vulnerable Australians overseas, the government introduced Government-
Facilitated Flights (GFF) (5). Under the Biosecurity Act and relevant state legislation,
individuals were restricted to quarantine in pre-arranged hotels or an appropriate
guarantine facility for a minimum of 14-days at the port of entry (unless the individual
holds a diplomatic visa or granted an exemption) (6). These guidelines aimed at
reducing onward transmission of SARS-CoV-2 infection from individuals who may

have been potentially exposed to the pathogen (6).
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The COVID-19 pandemic has highlighted the importance of Whole-Genome
Sequencing (WGS) for public health surveillance and informing the ongoing public
health response (7). In particular, there has also been a focus on tracking SARS-CoV-
2 genomic evolution through emerging SARS-CoV-2 variants of concern (VOC) and
variants of interest (VOI). The World Health Organization (WHO) has outlined working

definitions for VOIs and VOCs, which includes;

feither one or more changes in public health significance: increase in
transmissibility or detrimental change in COVID-19 epidemiology; increase in
virulence or change in clinical disease presentation; decrease in effectiveness
of public health and social measures or available diagnostics, vaccines,

therapeutics. 6 ( 8)

The emergence of SARS-CoV-2 variants has highlighted the importance of rapid and
real-time viral sequencing capacity (9). At the time of investigation, there were three
designated VOCs; Alpha, Beta and Gamma (WHO nomenclature) also referred to
their Phylogenetic Assignment of Global Outbreak (PANGO) lineage designation
(PANGOLIN) B.1.1.7, B.1.351 and P.1., respectively (8). There is increasing
biological and epidemiological evidence suggesting that these variants may be
associated with increased transmissibility, disease severity, reduced vaccine
effectiveness and other epidemiological fithess advantage (8,9). This has been
acknowledged as a public health concern by the Communicable Diseases Genomics
Network (CDGN) and pathogen genomics experts within the Public Health Laboratory
Network (PHLN). Additional precautions have been outlined by the series national
guidelines, which addresses the increased risk involved regarding individuals infected
with a SARS-CoV2- VOI/VOC (3). Beta variant infections emerged in December 2020
in South Africa and was found to be circulating around the globe shortly after (8). At
the time of investigation, Australia had only detected Beta infections in individuals who

had overseas travel history and were subjected to home or hotel quarantine (8,10).

3.2 Description of the Incidence
This report details an outbreak investigation of a laboratory-confirmed SARS-CoV-2

cluster among international travellers on 28 February 2021 from Singapore to
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Canberra, Australian Capital Territory (ACT) that arrived on 1 March 2021. All
passengers were required to have a negative COVID-19 Polymerase Chain Reaction
(PCR) test 48-hours prior to departure from Singapore, except for those who boarded
the flight in London, England and did not have to exit the plane. The designated
terminal and gate for the Canberra-Singapore GFF was T3 and Al4, respectively
(Appendix 1) (11). This terminal had nine other gates, as well as three
bathrooms/washrooms situated around Al4. All passengers who checked-in for their
flight and were cleared by the security clearance process, as well as airport workers
(including cleaners and vendors of small food kiosks/stalls) had 24/7 access to the

terminal (11).

According to the Australian national guidelines for COVID-19 at the time of the
investigation, a SARS-CoV-2 Reverse Transcription quantitative Polymerase Chain
Reaction (RT-qPCR) test was mandatory for all returned international travellers within
48-hours of arrival in hotel quarantine (3) . This O6entry tCe\s2
infections in two passengers, both returning high cycle threshold (Ct) values,
indicating low amounts of SARS-CoV-2 viral RNA. As the incidence was low in
Australia at the time, the positive predictive value (PPV) was correspondingly low, and
all the positive tests were confirmed. Repeat tests 24 hours later showed lower CT
values, indicating an acute infection, leading to a cluster of SARS-CoV-2 infection at
the hotel. Follow up testing of the GFF cohort identified three other infected persons
on days 5, 7 and 9 post-arrival. An Acute Response Team (ART) formed by members
of the Public Health Emergency Coordination Centre (PHECC) and Clinical Health
Emergency Coordination Centre (CHECC), ACTHD. The response team had a major
focus on providing health and wellbeing support of the confirmed cases, their close-
contacts, other passengers from the flight and the associated quarantine staff. Control

measures were also implemented to limit further transmission of the disease.
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3.3 Aims and Objectives
The primary aim of this study was to investigate the likely source of exposure and
subsequent transmission dynamics for laboratory confirmed SARS-CoV-2 infections
associated with the GFF from Singapore to Canberra, Australia, which arrived on 1
March 2021.

The objectives of this study were:

1. To understand the associations between the SARS-CoV-2 infections in the
outbreak.
To investigate the likely original source of the infection cluster.
To assess the risk of onward transmission from the GFF to the wider

community.

4.0 Methods
4.1 Study Design

A retrospective case series study design was conducted to follow-up on all
confirmed SARS-CoV-2 cases from a GFF flight that travelled from Singapore to
Canberra, Australia, on 1 March 2021. The study investigated the epidemiological,
clinical and laboratory data that were collected through the routine public health
investigation and follow-up of confirmed cases of SARS-CoV-2 by the Operations
Branch, COVID-19 Response Branch, ACTHD.

4.2 Case definition
A case was defined as a person who was on the GFF from Singapore to Canberra
that arrived on 1 March 2021 AND meets the Series of National Guidelines (SoNG
version 4.5) definition of a confirmed SARS-CoV-2 case at the time of investigation

(as presented in Box 1) (3).

The study cohort included all the passengers on the GFF from Singapore to Canberra
that arrived on 1 March 2021 and the quarantine staff involved in the operation. The
guarantine staff were considered as at-risk individuals, as they had direct contact with
potentially infectious individuals and/or were in a potentially contaminated
environment. According to the national guidelines, international aircrew who were

considered close contact of a confirmed COVID-19 case were permitted to leave
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Australia if the individual is asymptomatic and the aircraft does not carry any

passengers. The criteria for clinical clearance from isolation is as shown in Box 2.

Box 1: National SARS-CoV-2 notification case definition according to the
SoNG (version 4.5).

A confirmed case requires laboratory definitive evidence (where not classified as

a historical case).

Laboratory definitive evidence:

1. Detection of SARS-CoV-2 by nucleic acid testing;
OR

2. Isolation of SARS-CoV-2 in cell culture, with confirmation using a nucleic
acid test;
OR

3. SARS-CoV-2 Immunoglobulin G (IgG) seroconversion or a four-fold or
greater increase in SARS-CoV-2 antibodies of any immunoglobulin

subclassincl udi ng O6total & assays in ac

absence of vaccination.

Box 2: Release from isolation criteria for all confirmed SARS-CoV-2 cases

according to the SoNG (version 4.5).

SARS-CoV-2 cases can be released from isolation if they meet one of the criteria

below:

1. Confirmed cases who have remained asymptomatic for the duration of
their isolation period may be released if at least 14 days have passed
since the first positive SARS-CoV-2 by PCR was taken.

OR

2. Confirmed cases with at least 14 days passed since symptom onset; and
resolution of fever and substantial improvement of respiratory symptoms of
the acute illness for the previous 72 hours.

OR
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3. Confirmed cases without resolution of fever and acute respiratory
symptoms with at least 20 days since symptom onset AND the case is not
significantly immunocompromised OR,;
if an individual can meet all the criteria below:

9 Atleast 14 days have passed since the onset of symptoms;

I There has been resolution of fever for the previous 72 hours;

9 There has been substantial improvement in respiratory symptoms
of the acute illness; and

I The case has had two consecutive respiratory specimens negative
for SARS-CoV-2 by PCR taken at least 24 hours apart after day 10
from symptom onset.

4. Significantly immunocompromised persons may be released from isolation
if they can provide PCR negative results on at least two consecutive
respiratory specimens collected at least 24 hours apart after day 7 from
symptom onset.

4.3 Data Collection

4.3.1 Epidemiological Investigation

The Case Investigation team of the COVID-19 Response Branch conducted a
standard procedure of telephone interviews of all passengers who were on the GFF
to collect enhanced epidemiological information. Data were collected on
demographics, exposure factors, travel history, comorbidities, symptoms, genomic
sequencing information, COVID-19 testing, and vaccination history. The data
collected for the returned travellers were entered into a custom quarantine and case
investigation database (once laboratory confirmed), which was held in a secure web
application (REDCap) and hosted on a secure server by ACTHD. The data extracted
for this outbreak investigation was collected by the Public Health Act 1997. Authorised
public health officers (PHO), public health nurses, epidemiologists, senior case
investigation and contact tracing officers of the Operations Branch were involved in
the primary and subsequent interviews of all cases and their contacts in the ACT.
Furthermore, after the preliminary data indicated that the transit lounge in Singapore
Changi International airport was the likely point source, we were able to obtain further
epidemiological data by constructing a semi-structured questionnaire regarding the
potential source(s) (including the type and duration) of exposure(s) to the SARS-CoV-
2 infection.
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Further supplementary information such as the flight manifest and seat map were
requested by the incidence team of the ART a
and provided by the National Incident Room (NIR), the Australian Government

Department of Health and Ageing.

4.3.2 Public Health Measures
Quarantine and hotel workers that had primary contact with all the passengers were
enrolled in a syndromic surveillance program monitored by the COVID-19 Response
Division. This was the first instance of this program and was aimed to continue as a
standard procedure for all operations related to GFFs. The syndromic surveillance
program was primarily aimed at mitigating the risk of SARS-CoV-2 transmission into
the community from quarantine and hotel staff who have increased risk of exposure.
The program involved automated text messaging that either reminded an individual
to get tested (by either throat or deep nasopharyngeal or by saliva swab) on specific
days or tested immediately if the individual was symptomatic (Appendix 3). The saliva
test was conducted every day that an individual worked for a minimum of 14-days and
throat and/or deep nasopharyngeal swab was conducted every 7-days during specific
windows. The participants received daily monitoring for 14 days after their last shift at
the quarantine designated hotel. The program required all the quarantine staff who
had face-to-face contact with the returned passengers to report whether they had any
COVID-19 related symptoms, and whether they had been tested for SARS-CoV-2 and
their last rostered shift in the hotel quarantine program. All quarantine and hotel staff
were tested immediately if they were symptomatic (with any similar respiratory
symptoms). The staff enrolled in the syndromic surveillance program had direct
access to registered nurses from the CHECC a
the collection of throat or deep nasopharyngeal, and administration staff that were
able to collect saliva swabs. This approach was based on recommendations of
AHPPC (3). At the time of the investigation, Australia had not yet achieved
widespread vaccination against SARS-CoV-2 and none of the quarantine or hotel

workers were fully vaccinated.

International air crew were not subjected to the testing and quarantine requirements
in the ACT. According to the SoNG, aircrew who are considered as a close contact of
a confirmed COVID-19 case are permitted to leave Australia if the individual is

asymptomatic and the aircraft does not carry any passengers (3,6).
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4.3.3 Laboratory Investigation
Under ACT Public Health Direction, an instrument under the Public Health Act 1997,
a person arriving from any international location are required to undertake SARS-
CoV-2 PCR testing on day 1-2 and 13-14 of their quarantine period (6). Initial
oropharyngeal and deep nasopharyngeal swab specimens were collected from all the
passengers to meet mandatory requirements whilst undertaking their quarantine
period in the ACT. Further oropharyngeal and deep nasopharyngeal swab specimens
were collected on day 5 (voluntary), and day 13-14 of their quarantine period from all
the passengers. Additional testing was employed to any persons who develop
COVID-19 related symptoms. The testing regime of returned international travellers
was consistent with the Australian national guidelines on SARS-CoV-2 whereby
individuals were subjected to RT-gPCR testing on entry (day 0, 1 or 2) to and exit
(day 10, 11, 12, 13 or 14) from hotel quarantine, irrespective of COVID-19 related
symptoms. The specimens were analysed through reverse transcription quantitative
polymerase chain reaction (RT-qPCR) by ACT Pathology. The RNA extraction was
performed using a MagNA Pure Compact RNA Compact System (12), as per

manufacturerods instructions.

SARS-CoV-2 isolates were forwarded to the Schwessinger Laboratory, for Whole-
Genome Sequencing (WGS) analysis. For subsequent virus sequencing,
complementary DNA (cDNA) was synthesised and overlapping amplicons spanning
the viral genome were generated using ARTIC v3 primers, according to established
protocols (13). Pooled amplicon libraries were prepared using the ARTIC protocol and
libraries were sequenced on a MinlON flowcell (Oxford Nanopore). Basecalling,
demultiplexing, and read filtering  was completed  with Guppy
(https://artic.network/ncov-2019/ncov2019-bioinformatics-sop.html). Assembly and
consensus calling was done using the nCoV-2019 novel coronavirus bioinformatics
protocol (https://artic.network/ncov-2019/ncov2019-bioinformatics-sop.html). The
consensus sequences are available in GISAID under accession numbers
EPI_ISL_1170946 i EPI_ISL_1170947 and EPI_ISL_1208400 i EPI_ISL_1208402.
Global lineage assignment was performed using pangolin-2.3.2 and confirmed using
the pangolin webserver (14). A neighbor-joining phylogenetic tree was estimated
using the Geneious Tree builder as implemented in Geneious Prime 2021.1.1 with a

Tamura-Nei distance model with no outgroup and no resampling.
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4.4 Data Analysis
The data were analysed using Stata version 16 (StataCorp, College Station, Texas:
StataCorp LLC) (15). Data analysis for this report was limited to descriptive analysis
by person, place, and time, where continuous variables were summarised using
median (or within a category such as age) and range. All individuals in the study
population were characterized by age (categorised by 10-year age group), sex, case,

and hospitalisation status for all GFF and quarantine staff.

4.5 Ethical Consideration
Ethical aspects of the research were approved by the ANU Human Research Ethics
Committee (HREC) Protocol: 2017/909. Additional data were collected under the
Public Health Act 1997 for the purpose of a public health investigation.

5.0 Results

5.1 Epidemiological Investigation
Out of the 146 passengers onboard, a total of five (3.4%) confirmed COVID-19 cases
were discovered from the GFF from Singapore to Canberra, Australia on 1 March
2021 (Table 1). The GFF was considered an outbreak after the detection of two cases
on entry (day 1) test, during their mandatory 14-day hotel-quarantine period at hotel
X in Canberra on 3 March 2021. The outbreak occurred over a 4-week period, from
the date of the GFF arrival on 1 March to the public health clearance of all confirmed
case on 27 March 2021. One case was female (20%), and 4 cases were male (80%).
Three (60%) cases reported experiencing symptoms over the course of their

quarantine period. No cases required hospitalisation.

A total of 204 quarantine staff were involved with the returned passengers, which
included the Australian Feder al Police (AFP)
hotel staff. All quarantine staff were required to follow strict protocols regarding the
use of personal protective equipment and hand hygiene and were additionally
enrolled in a syndromic surveillance program for the duration of the operation. No
SARS-CoV-2 cases were detected through this staff syndromic surveillance program
for the whole duration of the outbreak investigation, including 14-days after the last

case was clinically cleared on 27 March 2021.
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Table 1. Descriptive epidemiology of the passengers and quarantine staff
involved in the Australian Government-Facilitated Flight (GFF) from Singapore
to Canberra, Australia, 1 March 2021.

GFF Passengers Quarantine Staff
Cases * Non- Cases Non-
n (%) Cases n (%) Cases
n (%) n (%)
Sex Male 3 (60) 79 (56) 0 108 (53)
Female 2 (40) 62 (44) 0 96 (47)
Age 0-9 0 28 (20) 0 0
C;‘;:gr‘;r)y 10-19 2 (40) 14 (10) 0 3 (1)
20-29 0 17 (12) 0 75 (37)
30-39 0 29 (20) 0 49 (24)
40-49 3 (60) 28 (20) 0 34 (17)
50-59 0 13 (9) 0 33 (16)
60-69 0 7(5) 0 9 (4)
70-79 0 5(4) 0 0
80-89 0 0 0 0
90+ 0 0 0 0
Total 5 (100) 141 (100) 0 204 (100)

* Cases: A confirmed SARS-CoV-2 case defined by the Series of National Guidelines for COVID-19.
GFF: Government-Facilitated Flight.
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Figure 1. Epidemic curve and metadata of SARS-CoV-2 infections by symptom onset date or asymptomatic specimen collection date

from the Government-Facilitated Flight from Singapore to Canberra, Australia, March 2021.
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Cases were categorized as (i) asymptomatic (ii) symptomatic, whereby specimen collection date and symptom onset date were used, respectively. Medi-room: designated hotel room with medical support from the CHECC. The

case number is in order of detection.

77



5.2 Detection of Confirmed Cases

Two individuals from the flight initially returned positive RT-qPCR tests with CT values
that were considered high on the mandatory entry (day 0-2) testing window on 2
March 2021 (Figure 1). The two suspected cases were re-tested (by serology as well
as by RT-gPCR on deep oropharyngeal and nasopharyngeal specimens) to
distinguish between acute and historical infections. These confirmatory samples,
completed on the 3 March 2021, were negative on serological testing (IgG on ELISA)
but returned positive RT-gPCR results. This constituted a cluster of COVID-19 in hotel
guarantine. Results from genomic sequencing showed that the infections were
caused by the SARS-CoV-2 Beta variant (B.1.351). To reduce the risk of further
transmission, a voluntary testing day was held on 6 March 2021 for all passengers
who had not been classified as confirmed cases. Of the 144 passengers, 136 (94%)
agreed to the testing and two additional cases were identified. One of them was
asymptomatic and the other reported cold and flu-like symptoms that began on 4
March 2021. The fifth case was detected on 9 March 2021 due to close-contact testing
procedures. All five confirmed cases had to remain in quarantine for longer than the
usual 14 days, as per national guidelines. To be released from quarantine and
isolation, they had to meet the public health clearance criteria outlined in Box 2. If a
person tested positive on a PCR test but did not have any COVID-19 symptoms, they
did not need to be re-isolated.

5.3 Investigation of likely transmission chains

Prior to boarding the GFF, all passengers were required to present a negative SARS-
CoV-2 RT-gPCR result from 48-hours prior to departure. At the time of the
investigation, none of the returned passengers or hotel-quarantine workers had been
vaccinated against COVID-19. All individuals (including flight staff) were required to
wear a facemask for the duration of the flight, except when eating or if they were a
child under 10 years of age. The five confirmed SARS-CoV-2 cases spent between
12 and 17 hours in Singapore Changi airport international transit lounge before
departing on the GFF. According to a semi-structured interview questionnaire given
to all returning international passengers, travellers spent between 0 and 24 hours in
Singapore Airport before the flight. Five (3%) of the 146 passengers did not spend
any time in the transit lounge as they were from London, United Kingdom, and did not
leave the plane prior to departure, and all did not return a detectable result for SARS-
CoV-2.
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Case 1, a male aged 10-19 years, was the first laboratory-confirmed outbreak case.
He was asymptomatic when he tested positive for SARS-CoV-2 RT-gPCR on 2 March
2021. He and his two primary close contacts (Case 4, a female aged 40-49 years;
Case 5, a male aged 10-19 years) had all tested negative for SARS-CoV-2 PCR in
Hanoi, Vietnam on 26 February 2021. The family had spent 17 hours in the transit
lounge at the airport prior to their departure. All three members of the family spent
time in the shared space during hotel quarantine. Due to the ages of the children, it
was preferred that they were not separated with their guardian at the time. When Case
1 returned a positive result, he was moved to a separate room to the family members.
Case 1 was clinically cleared on 18 March 2021, and his two family members were
cleared on 24 and 25 March 2021, respectively. During their isolation, the Case
Management team monitored their health risks, as well as their mental health and

wellbeing.

Case 2 was a 40-49 year old male who tested positive for SARS-CoV-2 by RT-qPCR
on 2 March 2021. He had been in Chiang Mai, Bangkok and Thailand since 30
November 2020, and did not have prolonged or face-to-face contact with anyone for
3 weeks prior to his flight departure. He only went out in public (with a face mask) for
essential reasons such as buying groceries. During his 15 hours of stay at Singapore
Changi international airport, he was in contact with one other individual who was also
wearing a face mask, and he purchased food and beverages using cash at a small
kiosk. During his hotel quarantine period, he had two close contacts, neither of whom

became cases.

Case 3 was a male aged between 40-49 years who presented with symptoms two
days after returning a detectable SARS-CoV-2 RT-gPCR result on 8 March 2021. He
was in guarantine with three other family members but was moved to a separate room
when diagnosed as a case. None of the three close contacts became infected. The
case returned a negative SARS-CoV-2 PCR result 48-hours prior to departure. The
case and his family travelled from Bangkok to Singapore prior to GFF flight departure.
During the 12 hours in the transit lounge of Singapore Changi airport, he spent time
in the smoking area with one other person not in his travel party and purchased food
and beverages from a small food service cart in the transit lounge. He stated that he
wore a face mask in the transit lounge for the whole duration prior to departure, except

when smoking or eating.

79



5.4 Whole-Genome Sequencing
All of the confirmed cases had their SARS-CoV-2 isolates forwarded from ACT
Pathology to the Schwessinger Laboratory, ANU. Figure 2 portrays a neighbor-joining
phylogenetic tree that was estimated using the Geneious Tree builder with a Tamura-
Nei distance model with no outgroup and no resampling. The five GFF confirmed
cases from the outbreak investigation are highlighted in red. The phylogenetic tree
also outlined two sequences from Singapore (hCoV-19/Singapore/243/2021 and
hCoV-19/Singapore/226/2021) that were situated in the same clade as the cases from

the Singapore-Canberra GFF.

Figure 2. Tamura-Nei neighbor-joining phylogenetic tree for ACT0095,
ACTO0096, ACT0097, ACT0098 and ACT0099 (highlighted in red) based on SARS-
CoV-2 Beta variant sequences collected since 19 February 2021 and publicly
available in GISAID.
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Data extracted from GISAID on 1 May 2021. ACT0096 = Case 1, ACT0095 = Case 2, ACT0097 =
Case 3, ACT0098 = Case 4 and ACT0099 = Case 5.

Partial SARS-CoV-2 genomes were recovered from all five cases (97.9198.9%
complete). Notably, all five sequences were missing a 218 nt (nucleotide) region
spanning from position 22,325 to 22,542 (based on MN908947.3 reference sequence)
and sequences from cases 1i 4 lacked a 295 nt region from position 19,276 to 19,570.

These were considered to be failed amplification at the PCR amplification stage and
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not true deletions, since they would result in nonsense mutations if they were
biological. All five sequences were assigned to the B.1.351 lineages. The five GFF-
associated sequences formed a monophyletic cluster within the diversity of publicly
available B.1.351 sequences reported in the 4 weeks prior to the analysis. The
sequences from cases 1,2,3 and 5 (ACT0095, 0096, 0097, and 0099) were identical
across regions sequenced (Figure 2). The sequence from case 4 (ACT0098) differed
from the other sequences at two nucleotide positions (A20662G and C29077T). The
A20662G substitution resulted in a serine to glycine change at position 6800 of the
ORF1lab protein, while C29077T was a synonymous substitution.

Investigation hypothesis

Based on the epidemiological evidence such as negative SARS-CoV-2 tests prior to
travel, case interviews, contact tracing and genomic analysis, we hypothesised that
the Singapore Changi International airport transit lounge was the likely exposure site
that initiated the SARS-CoV-2 infection transmission event between 27 to 28 February
2021.

6.0 Discussion

The PHECC and CHECC formed an ART to quickly manage the acute public health
risks associated with the first SARS-CoV-2 Beta cluster outbreak in Canberra, ACT.
Epidemiological data, laboratory evidence and WGS identified the transit lounge in
Singapore Changi international airport as the likely source of exposure. Fortunately,
the response operation was successful in preventing onward transmission of SARS-
CoV-2 infections to other returned travellers or hotel-quarantine staff, thus averting

community transmission.

Identifying sources of exposure to COVID-19 is essential for controlling the pandemic
(3,7). The primary source of exposure is contact with an infected person, including
close contact with someone who has tested positive for the virus or contact with
someone who is exhibiting symptoms (16). However, contact with an infected person
does not guarantee infection, as the virus is spread through respiratory droplets,
which can be spread through coughing, sneezing, or talking (17). In addition to contact
with an infected person, exposure to COVID-19 can also occur through contact with

contaminated surfaces, such as doorknobs, countertops, and other objects (18). It is
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important to note that the virus can survive on surfaces for several hours, so it is
important to clean and disinfect surfaces regularly (18). There were no information on
the ventilation and cleaning standards of the airport at the time of the investigation.
SARS-CoV-2 infection can also spread through contact with contaminated air, such
as when an infected person coughs or sneezes in close proximity or when in an
enclosed space with poor ventilation. The virus can remain suspended in the air for
several hours and can survive on food and water for several hours as well (18). To
prevent the spread of the virus, it is essential to avoid contact with infected persons,
clean and disinfect surfaces regularly, ensure proper ventilation, and handle food and

water properly (17,18).

Sequencing of the B.1.351 cases in this outbreak revealed a distinct cluster,
suggesting a single introduction. Case 4 had two nucleotide substitutions which could
indicate potential onwards transmission from Case 1, potentially indicating infection
from the same source. These two substitutions could have occurred spontaneously
or closely related B.1.351 cases could have been present in the airport lounge,
suggesting two separate chains of transmission. Although less parsimonious, two
separate chains of transmissions were possible. In-flight transmission was less likely,
as none of the cases were likely to be infectious during the flight. The sequencing
results thus suggest a point source outbreak, and epidemiological data support the
theory that there was an exposure event at transit lounge 24-hours prior to departure
(29).

Using WGS, researchers have uncovered numerous benefits, such as producing a
thorough image of the virus's genetic make-up, the detection of mutations, and the
tracking of the virus' evolution through time (20). These discoveries can be used to
create more potent vaccines and therapies, pinpoint those who have contracted the
virus, and spot infection clusters (21,22). This information can then be used to
improve public health initiatives like contact tracing and vaccine development (22).
Additionally, it can be used to identify individuals who have been infected with the
virus, allowing for more targeted interventions, as well as to identify clusters of
infections, which can help inform public health strategies such as social distancing
and travel restrictions (23). However, WGS is expensive and time-consuming to

perform, and the data it produces can be difficult to interpret (7,23,24). Furthermore,
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there are ethical considerations associated with its use, such as privacy concerns and

the potential for misuse of the data.

WGS is costly and time-consuming, requiring specialised equipment and expertise.
Sequencing a single genome can take days or even weeks, making it difficult to use
WGS to track the spread of the virus in real time. Furthermore, WGS is limited in its
ability to provide information about how the virus is transmitted, as it can only provide
information about the genetic makeup of the virus, not how it is spread from person
to person (24,25). Additionally, without epidemiological evidence, WGS cannot
distinguish between the directionality of infections (26). The potential risk of acquiring
COVID-19 during domestic or international travel, with or without the use of
facemasks and social distancing, is uncertain due to the limited certainty associated
with genetic inferences. This is because available sequence data may not accurately
reflect the potential of virus spread in all cases (26,27). Therefore, epidemiological
and other available data should be considered when interpreting sequencing results
(27). Additionally, there may have been other SARS-CoV-2 infections with the Beta
variant that were not tested nor sequenced, and thus not analysed under the
investigation. Furthermore, empirical data on SARS-CoV-2 transmission risk at
airports is very limited (28,29).

When conducting outbreak investigation through self-reported information, there are
various forms of bias that can occur. Response bias is when the answers given by
participants are influenced by how the questions are asked. Recall bias is when
participants have difficulty accurately remembering past events or exposures (30).
Both forms of bias were considered throughout this outbreak investigation. This was
due to the busy schedule of the returned travellers, to ensure that the appropriate
public health questions were asked at an appropriate time during mandatory
quarantine period. These biases were accounted for and rigorously managed
throughout the investigation process. The impact of response and recall biases,
though acknowledged and carefully navigated, did not substantially compromise the

integrity of the results.

83



7.0 Conclusion

The investigation of the GFF cluster has provided valuable insight into the
transmission of SARS-CoV-2 in a travel setting. The findings of this investigation
suggest that the most likely source of infection was an unknown case in the Singapore
Changi International airport transit lounge. The COVID-19 Response Branch was able
to effectively respond to the cluster and reduce the risk of further outward
transmission. A targeted approach was employed to mitigate outward transmission
effectively. Additional testing measures were implemented, aimed at detecting
asymptomatic cases that might have gone unnoticed otherwise. Moreover, stringent
exit testing protocols were enforced, ensuring that departing passengers were
thoroughly screened to identify any potential carriers of the virus. This investigation
highlights the importance of public health measures in travel settings to reduce the
risk of SARS-CoV-2 transmission. The practices at the time were adequate and
appropriate to continue without change.
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9.0 Appendices

Appendix 1: Transit Lounge, Terminal 3 (T3), Singapore Changi international

airport layout

Source: Singapore Changi international airport map (11).
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Appendix 2: Additional semi-structured questionnaire for the passengers of

the GFF from Singapore to Canberra, Australia, 1 March 2021

Location

1. Can you confirm that you stayed in the transit lounge adjacent to Terminal
Gate A14?

a. If not, which transit lounge did you stay in (i.e. private/premium

lounge)?

b. Did you remain the private/premium lounge the whole duration prior
to departure?

2. Was there a designated space in the transit lounge sectioned off for the
passengers of the Singapore to Canberra flight on 1% of March 2021
(including airport staff)?

i.e. physical barriers between sections of the transit lounge.

3. What area of the transit lounge did you spend the most time?

4. Were there control of access to aisles and bathrooms (to minimise contact
with other people)? i.e. limit to the amount of people in the bathroom at one

time.

5. Any further comments?
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Interaction

1. Did you have any prolonged conversations or interactions (more than 15
minutes face-to-face) with any other members of the public other than the

people you are travelling with?

2. Were you wearing a mask for the whole duration prior to departure?

3. Any further comments?

Food

1. Was there food or beverage service available in the transit lounge?

2. What kind of food or beverage options were available? i.e. restaurant chain

or buffet (self-serve) etc.

3. Any further comments?
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Appendix 3: Syndromic Surveillance SARS-CoV-2 testing calendar for hotel and
guarantine staff working with the GFF from Singapore to Canberra, Australia, 1
March 2021

. An ACT Health staff member can Tick w when you are working
SCAN testing plan help you complete this testing plan. Tick s when you need to do a saliva test
Tick when you need to get a nasalfthroat test
Name Nasal/throat testing window

QOrganisation

DAY 0 DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6
1March 2 March 3 March 4 March 5 March 6 March 7 March
DAY 7 DAY 8 * DAY 9 DAY 10 DAY 11 DAY 12 DAY 13

8 March 9 March 10 March 11 March 12 March 13 March 14 March
DAY 14 * DAY 15 DAY 16 * DAY 17 DAY 18 DAY 19 DAY 20

15 March 16 March 17 March 18 March 19 March 20 March 21 March
DAY 21 DAY 22 DAY 23 DAY 24 DAY 25 DAY 26 DAY 27

22 March 23 March 24 March 25 March 26 March 27 March 28 March
DAY 28 * ACT Health will provide specific advice about testing arrangements

from Day 16 after travellers have departed

29 March

Date Name Signature
Plan reviewed by

ACT Health

# Nasal/throat testing will be available at the hotel from 9:30am to 4:45pm

Source: Public Information Coordination Centre (PICC), ACT Health Directorate.
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Appendix 4: Out br e ak
session, June 2021

| | ACT Health

ACT Health: Lunch ‘n' Learn

An outbreak investigation of a SARS-CoV-2 vanant of concemn

Beta (B.1.351) in Hotel Quarantine, Australian Capital Terntory,
March 2021

ﬂhr"ﬂc{rrﬁ" Rebecoa Hundy, Matthew Kelly, Devoud Pounmerzi, Robyn Hall, Kaina Kennedy, Bengamin
Schwessinger, Timothy sioan-Gardner

*Primary Authe ational Centre of Epidermnis y and Population Health, The Australian National
Unin U] and COVID-9 Response Division, ACT Health Directorate

summary

presentation,

Overview

» Background

+ Methods

- Results (Epidemiological Investigation)
- Conclusions

_

1 2
Background Background: My Role
On1of March 2021, an Australian Government-Facilitated Flight nvolved in
from gapore arrived in Canberra, Australian Capital Territony
Australia.
C ntrc:l Ccntre
€ d='e with
quaran |re
This outbreak \mc-tlga tion \
with a Variant of C hi
was the primary foc the Operations Branc n :Iuﬂtotr'e increase in
public healtk risk that the event imposed.
3 CT | sevieatn s .n.u .
3 -

Methods

= Epidemiological Investigation
— Descriptive

= Syndromic Surveillance

= Laboratory Investigation
— Whole-Genome Sequencing [WG3)

Methods

A confimmes case requires laborainry definitive evidence {where not clessitied &5 a historical case].

Laboratory definitive evidence:
Detetion of SARS-Cov-2 by niscieic aci testing:
on
Ienitinn of SARS-CoV-2 in cell oaffure, with confirmation using a nudeic acid test;
oR
SARS-CoV-Z Immuneghobnsin G (i) serocomversion or » Four-fold or greater incresse in SARS-
a2 antisodics af ary immin ogbobiulinsubeinss inchuding otaf assays in scute and
convalescentser, in the sbsence of vaccnation.
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Table 1. Descriptive epidemiclogy of the and q ine staff involved in the

Resu |t5 Australian Government-Facilitated Flight from Sil to Canberra, ia, 1 March
2021

» Descriptive epidemiology O P e

+ Epidemic curve : _

+ Exposure history: transit lounge - 3 = e

+ WGS analysis and results s - "

Figure 1. Epidemic curve of the c d SARS-CoV-2 cases from the GFF from

Figure 2: Transit Lounge, Terminal 3 (T3}, Singapore Changi International Airport
Singapore to Canberra, Australia, 1 March 2021 by onset date. Layout

10

:E;re 3: Syndromic Surveillance SARS-CoV-2 testing calendar for hotel and quarantine '::rlogrlll!lrteh: g:lg;l ?ﬂg::;:lﬂzcotzr:e for 5 confirmed COVID-19 cases
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Conclusion

Source was most likely originated from an unknown case in the
Singapore Changi International airport transit lounge.

— Due to available evidence from genomic sequencing, clinical and
epidemiclogical data.

Limited empirical data on SARS-CoV-2 transmission risk at airports.
Na further onwards transmission of the infection to hotel and
quarantine staff that worked during the operation.

— The coordination and implementation of the syndromic surveillance was
deemed successful.
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Appendix 5: Presentation slides submitted to the Communicable Diseases
and Immunisation 2022 (CDIC2022), 20-22 June 2022

International Convention Centre (ICC), Sydney, New South Wales

WILL THERE BE HOT E
QUARANTINE AGAIN

LESSONS FROM A COVID-1S OU bHL/\P\ INVESTIGATION

Awustralian
ACT | acrheaith = National
=== = Unwersity

Communcable Disesme 4nd
aon &

runisation Contwencs 202),

Methods

* Aim: To investigate and understand the likely source of exposure and subsequent transmission
dynamics for laboratory confirmed SARS-CoV-2 Infections associated with the GFF.

* Study design: retrospective case serles analysis

* Study cohort: all
the operation.

on the GFF and th ff involved in

. phone interviews for all passengers to collect data
on; demographics, exposure factors travel history, comorbidities, types of symptoms,
vaccination history, and genomic sequencing.

* SARS-CoV-2 isolates were to the
Sequencing (WGS) analysis.

Laboratory, for Whols

Background

* 1 March 2021, an Australian Government-Facilitated Flight (GFF) from
Singapore arrived in Canberra, Australian Capital Territory (ACT),
Australia.

* An Acute Response Team (ART) was formed to rapidly assess, coordinate
and respond to the detection of two SARS-CoV-2 infections with the Beta
(B) variant of concern (VOC) B.1.351 lineage.

* Quarantine and hotel workers that had primary contact with any of the
passengers were enrolled in a syndromic surveillance program.

Methods
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Results
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Conclusion:

Public Health Implications

* Syndromic surveillance systems are one public health measure that can be
effective in the reduction of SARS-CoV-2 transmission risk.

« There are increased transmission risk of SARS-CoV-2 infection at airports.

* Hotel-quarantine could still serve as an effective public health strategy,

even in the age of high vaccination rates and effective treatments for COVID-
19.

was deemad to
transmission of SARS-Col'2infoctions 13 athar, or hotel a
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Chapter IV

Evaluation and Establishment of an
Improved Surveillance System for
Salmonellosis in the Australian Capital

Territory
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1.0 Prologue

1.1 Study Rationale
This chapter contains reflections on the experience and learnings from implementing
an improved surveillance system. The research project was completed in consultation
with the Communicable Disease Control (CDC) section, Health Protection Services
(HPS), ACT Health Directorate (ACTHD). This project used the recommendations
from an evaluation study completed through a short research program funded by ACT
Heal t hdéds Vacation Study -02& ghisastudy evaloaedt
Salmonella questionnaires in the Australian Capital Territory (ACT) and reviewed the
timeliness and completeness aspects of the routine follow-up process. The evaluation
study found that the paper-based data collection process had limitations to its
flexibility and usability. As a result, the project converted the paper-based data
collection process into an online form and database using Research Electronic
Database Capture (REDCap) software. Based on a further evaluation, the
surveillance system which was held within an internal server was found to have
several limitations to its flexibility and usability. This project aimed to address these
limitations in two phases: first, by conducting a pre-implementation evaluation of the

system and secondly, establishing an improved and automated system.

1.2 My Role
| led the project as the lead investigator and project officer, designing and developing
the data capture system. | coordinated stakeholder engagement, consultation, and
developed an implementation plan. | identified key stakeholder groups to engage in
the initial evaluation and implementation of an improved surveillance system for the
follow-up of salmonellosis in the ACT. One of the major parts of this process was to
analyse the system requirements to ensure that the new surveillance system would
meet the criteria for the team. This evaluation was guided by the United States
Centers for Disease Control and Prevention (US-CDC) framework for evaluating
surveillance systems. Amidst all this work, the ACTHD was in the process of
implementing a centralised Notifiable Diseases Management System (NDMS). This
posed other challenges during the consultation process, which are outlined in the
lessons learnt section below. | was able to develop and deliver training materials to
the broader team of CDC to ensure that the proposed changes were communicated
in a clear manner. | also lead the development of a standard operating procedure
(SOP) document that described the step-by-step process of the data entry into the

system. This document also outlined the specific user rights, responsibilities and
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management of data (Appendix 4). Additionally, | developed system guides that
explained specific troubleshooting instructions since there were limited resources in
the web, which | shared with the Surveillance and Reporting team (my usual team),
within the COVID-19 Response Branch. These efforts are outlined in the lessons

learnt section below.

1.3 Lessons Learnt

This project was both challenging and rewarding. | gained valuable insights into the
importance of stakeholder engagement and consultation. | had previous experience
with the team at CDC, but | still wanted to further strengthen my professional
relationship with them. This was important as there were existing processes that
needed to be modified and | needed to build trust and ensure that my technical skills
were accepted in order to complete the task. | created workshop modules that were
presented before and after the implementation of the system, which catered to the
technical expertise of the team. | enjoyed being able to explain complex system
requirements to a hon-technical audience and developing workshops that addressed
real-world problems that the team may encounter when using a different data capture
system. Through this project, | learnt a tremendous amount in data management
principles. | was also able to strengthen my professional relationship with technical
officers from the Digital Solutions Division (DSD), who are responsible for managing
health systems in the ACT.

Secondly, | have learnt that research projects can be unpredictable and that | need to
be flexible and understand that some situations are out of my control. | have also
developed my project management skills to ensure that project milestones and
deadlines are met, while allowing for delays in the process. The first proposed concept
paper and data analysis plan was submitted in March 2021. Stakeholder engagement
and consultations were completed shortly after, and the database was deemed ready
by the research team by June 2021. Although, staff from the CDC section, HPS were
deployed to help with the local COVID-19 outbreak within the Health Emergency
Control Centre (HECC), ACTHD. This meant that the OzFoodNet (OFN) portfolio was
undertaken by the CDC Surveillance Coordinator, where the OFN position was vacant
for the majority of 2021. | had to be flexible and understand that the situation was out
of my control. | was required to re-direct my attention on other MAE projects and

COVID-19 Response operational requirements at the time. This experience has
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reinforced the importance of being able to adapt and adjust to changing

circumstances.

Thirdly, | learned that surveillance systems are rarely perfect. As previously
mentioned, a centralised surveillance system for all notifiable diseases and conditions
in the ACT was being implemented. This meant that there were considerations (and
limitations) for the surveillance system that | intended to implement. | was able to
appreciate the importance of consulting with a range of stakeholders, including the
team at CDC regarding all of the proposed changes and improvements to the
surveillance system, as well as the respective process changes that come along with
a new system. This enabled us to ensure that the system was as effective and efficient

as possible.

1.4 Public health implications of this work
The implementation of this system was successful in achieving its goal of improving
data collection through automated surveys. This will result in significant time savings
for individuals completing the surveys, as well as improved organisation of data points
for both routine and ad-hoc analysis. The improved quality and time data should also

lead to faster detection and implementation of public health interventions.
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1.6 Master of Philosophy in Applied Epidemiology core activity
requirement
1 Implementation or an evaluation of a public health surveillance system
1 Report for a non-technical audience
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2.0 Abstract

2.1 Background
Public health surveillance of Salmonella infections in Australia is an important part of
the country's efforts to reduce the incidence of foodborne disease. In the Australian
Capital Territory, attempts are made to conduct a telephone interview with all notified
laboratory-confirmed cases of Salmonella infection to gather epidemiological
information to help identify sources of infection, particularly any foodborne sources,
and to identify any potentially linked cases.

2.2 Methods
This research aimed to evaluate the salmonellosis surveillance system in the ACT,
using the US-CDC Guidelines for Evaluating Public Health Surveillance Systems as
a framework. | used this framework to evaluate the following system attributes;
simplicity, flexibility, data quality, acceptability, representativeness, timeliness, and
stability. This research was also used to inform the feasibility of recommended

changes and implement an improved automated surveillance system for the ACT.

2.3 Results
Key stakeholders were consulted throughout the process, and the evaluation results
revealed several areas for improvement, including a need for increased
communication between stakeholders, improved data collection and analysis, and
better coordination of resources. Focus group discussions further identified key areas
for improvement, such as the need for more comprehensive training and education
for stakeholders. The findings of this research project provided valuable insights into
the current salmonellosis surveillance system in the ACT. The findings of this study
also offered recommendations to establish an improved surveillance system which

was also agreed upon and actioned.

2.4 Conclusion
This research project successfully employed the US-CDC framework to evaluate the
current salmonellosis surveillance system in the ACT. As a result of this study, an

improved and automated salmonellosis surveillance system was established.
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3.0 Background

Salmonella is a type of bacteria that is one of the leading causes of acute foodborne
gastroenteritis in Australia (1,2). It is estimated that 4.1 million cases of salmonellosis
occur each year in Australia (3). Salmonella infections have substantial negative
effects on public health in Australia, with the potential for serious illness and, in some
cases, death (3). All Australian states and territories require notification of
salmonellosis (4). Public health surveillance of Salmonella infections in Australia is an
important part of the country's efforts to reduce the incidence of foodborne disease
(3). Australia attempts to lower the frequency of foodborne iliness by conducting
crucial salmonellosis public health surveillance. Contaminated foods such as
unpasteurized milk and dairy products, raw or undercooked eggs, poultry, meat, and
shellfish, as well as water from rivers, lakes, and other streams that has picked up

animal faeces can all cause salmonellosis in Australia (5).

The Australian Government Department of Health and Age Care monitors public
health surveillance of salmonella in Australia, working with state and territory health
departments to monitor the incidence of salmonellosis in the population through
laboratory testing, epidemiological investigations, and public health campaigns (3,5).
In the Australian Capital Territory (ACT) under the Public Health Act 1997, health
professionals (doctors, pathology laboratories and/or nurse practitioners) must notify
the Disease Surveillance Unit of the Communicable Disease Control (CDC) section,
Health Protection Services (HPS) of any confirmed human cases of salmonellosis
detected in the ACT (6). Public health officers (PHO) within the team at CDC perform
the routine public health follow-up of all notified cases of salmonellosis. In 2021, there
were 158 notifications for salmonellosis in the ACT with a case notification rate of 36.6
per 100,000 population. This was a significant increase of 37% compared to the 115

notifications in 2019.

In the ACT, attempts are made to conduct a telephone interview with all notified
laboratory-confirmed cases of Salmonella infection to gather epidemiological
information to help identify sources of infection, particularly any foodborne sources,
and to identify any potentially linked cases. The CDC team were able to interview
most of the salmonellosis cases (85%, 150/158) in 2021, though this mode of follow-
up was considered time-consuming and data entry heavy. Infections that are likely to

be overseas acquired are out of the scope for the surveillance survey although it still
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is important to note that the mechanism to track antibiotic resistance remains
significant in adding to the body of knowledge about the specific types being reported
nationally (other Australian states and territories) and internationally (7,8). In 2021,
only 1 (0.6%) Salmonella infection was deemed to be overseas acquired in the ACT.
The goal of interviewing confirmed cases of an infectious disease is to identify the
source and to act rapidly to prevent further cases associated with that source, and

therefore routine surveillance is important from a public health perspective (9).

Where multiple cases of salmonellosis occur at the same time, in the same place or
of the same serotype or Multiple Locus Variable-Number Tandem Repeat Analysis
(MLVA) or sequence derived multilocus sequence typing (MLST), it is possible that
the cases share a common source of infection (10). In the ACT, the majority of isolates
(86%, 137/158) had serotyping performed. The most important, difficult, and time-
consuming section of a standard Salmonella interview are ascertainingt he ¢
recent food history (11). When trying to identify the cause of a foodborne disease, the
recent eating history of the patient can be helpful. On the one hand, it can offer useful
details regarding the meals that were consumed and when, which can assist to reduce
the number of possible offenders. On the other hand, it can be challenging to precisely
recollect every food that was ingested as well as the precise moment that it was eaten,
which can result in incorrect findings (11). The timeliness of response (in public health
surveillance systems) remains an important aspect of public health action (5,12).
Delays in case investigations hinders the timely reporting, further surveillance and
response to potential cluster or outbreak of Salmonella infection (12). In the ACT, the

term 6outbreakdéd is defined as:

AANn i ncrease in the number of cases

Above what is normally expected in a given area, and

1
1 Among a specific group of people, and/or
1 Over a specific time period

1

aseso

of

di

Whereillnessisassoci ated with a common source

Surveillance systems are designed to identify, investigate, control and report rapidly
on outbreaks of infections and diseases (13). This is an important aspect of a
surveillance system, as it must consider how cases can be orientated by person,

place or time. Furthermore, the system must be flexible in accounting for further
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epidemiological investigation to review the source of illness when numbers exceed
what is normally expected. Public health response in the ACT currently relies on the
experience and initiative of the OFN Epidemiologist and public health nurses with
limited resources available for ongoing analysis.

The recommendations of a previous internal evaluation were addressed, and a basic
electronic form (through Research Education Data Capture system, REDCap) was
created in an internal server (14). The REDCap database that was held within an
internal server had limitations to its flexibility and usability. The main benefit of
implementing this research project is to design and employ an improved surveillance
system to increase the efficiency of each follow-up data collection process of key
epidemiological data through automated external surveys. As outlined previously, the
current system is not flexible and requires unnecessary manual processes which add
to the risks of human error when transferring data from one system to another. The
system is also very limited to its ability to adapt to new reporting metrics, which in turn,
impacts future analysis of public health data.

4.0 Methods

This research project had three consecutive aims. Firstly, to evaluate the current
salmonellosis surveillance system in the ACT and make recommendations for
improvement, using the US-CDC Guidelines for Evaluating Public Health Surveillance
Systems as a framework (15). | used this framework to evaluate the following system
attributes; simplicity, flexibility, data quality, acceptability, representativeness,
timeliness, and stability (Table 1). Secondly to scope out the feasibility of
implementation of the recommended changes and thirdly, to establish a new and

improved automated surveillance system for the ACT.

Objectives

The objectives of the pre-implementation evaluation were to;

Describe the operation/data flow of the surveillance system,

Engage internal stakeholders and assess their perspectives through survey
and small group discussions,

Identify areas for improvement and provide recommendations,

Implement an improved surveillance system.
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| identified key stakeholders through consultations with my field supervisors. This was
made easier since | was familiar with the teams within HPS, ACTHD. Stakeholder
engagement was an important stage of the project (further details in section 5.2). In
CDC, there are only a few public health nurses who carry out a wide range of
operational tasks related to notifiable conditions in the ACT. There is also one
designated OFN Epidemiologist who carries out enteric disease surveillance activities
and investigations, mainly through passive surveillance. This process relies on the
mandatory reporting of public health laboratories, hospitals, and clinical staff. | worked
closely with the OFN Epidemiologist during multiple stages of stakeholder
engagement. The results from the small group discussions and surveys were
intended to inform how | could improve the user experience and reduce the time spent

on each salmonellosis follow-up.

Surveillance System Requirements

4.1 Stakeholder Engagement and Consultation: Surveillance
System Structure

The system structure, process of follow-up and case definitions for salmonellosis
surveillance in the ACT are sourced from internal standard operating procedures
(SOPs) and publicly available guidance documents (Box 1). Discussions with the
team within the CDC section of HPS also informed this process. Figure 1 outlines the
previous systembs flow of surveillance data for
confirmed salmonellosis notifications are received via facsimile and manually entered
by a surveillance officer into the Notifiable Disease Management System (NDMS).
For all laboratory confirmed salmonellosis notifications, a full phone interview is
conducted using a standardised foodborne questionnaire (an adapted version of the
OFN standard Salmonella questionnaire). All respective enhanced epidemiological
data are stored in a basic REDCap survey database placed within an internal facing
server, which is not capable of external messaging or automated survey functionality.
The OFN Epidemiologist is responsible for coordinating enteric diseases surveillance
and investigating the epidemiology of foodborne diseases. They provide information

to food safety agencies for risk assessment and enhance surveillance of foodborne
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pathogens in the ACT, as illustrated in Figure 1. This role is a critical function of the
OFN.

Box 1: Salmonellosis public follow-up procedure extracted from the Manual
for the Public Health Management of Notifiable Conditions in the Australian
Capital Territory, Version 1.0.

Responsible Officer: OFN Epidemiologist
Public Health Priority: High 7 within one (1) working day

Case definition: Only confimed casess houl d be notiyed i

Salmonellosis Case Definition.

Public Health Response: To be conducted in accordance with the NSW Health

Salmonellosis (excluding S. Typhi and Paratyphi Infections) Control Guideline.
Local Public Health Actions:

9 Initial data entry to be completed by the Surveillance Officer within one (1)
working day of notification.

1 Attempt to interview all salmonellosis cases with the Salmonella case
investigation form within 48hrs notification being entered in to NDMS.

9 If the case attended childcare whilst symptomatic, phone the facility to verify
that surveillance and appropriate infection control measures are being
carried out.

9 Notify Environment Health section if the source of infection of more than one
case is suspected to be food premises.

9 Children who have diarrhoea should be kept home from preschool, childcare
or play group until 24 hours after symptoms have ceased.

1 Food handlers and caregivers (of sick, children or the elderly) should not
resume duties for at least 48 hours after symptoms cease.

9 If a cluster is identified, follow the Suspected foodborne outbreak SOP.
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Box 1: Salmonellosis public follow-up procedure extracted from the Manual
for the Public Health Management of Notifiable Conditions in the Australian
Capital Territory, Version 1.0 (Continued)

Data Collection:
Once follow up is completed, the OFN Epidemiologist must:

Ensure all core data fields are completed in NDMS.
Update the Onset date, Hospitalisation, ED Visit, and Died NDMS fields.
Enter the likely place of acquisition (specific food source/premises or
country/geographic region) in the Suspected Source Details NDMS field.
9 Enter the outbreak reference in the Outbreak NDMS field (if applicable); and
Enter any additional details in the Comments NDMS field.

Isolates of Salmonella serovars are sent to either the NSW Enteric Reference
Laboratory, Institute of Clinical Pathology and Medical Research (ICPMR) or the
Microbiological Diagnostic Unit (MDU), University of Melbourne for analysis. MDU
uses Multi-Locus Sequence Typing (MLST) while ICPMR provides antigenic structure
analysis. If multiple cases of salmonellosis occur in the same place or typing cluster,
an Acute Response Team (ART) may be formed to investigate the outbreak and
respond to the public health threat. All relevant data are entered into either the internal
REDCap database and/or NDMS. Demographic and enhanced epidemiological
information stored in NDMS is also sent to the National Notifiable Diseases
Surveillance System (NNDSS), which is managed by the Department of Health and
Aged Care, the Australian Government.
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Figure 1: Flowchart of salmonellosis surveillance system in the ACT
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The ACTHD was implementing a new notifiable diseases surveillance system at the
time of this project. In September 2022, the system was rolled out to collect and report
public health data on SARS-CoV-2 infections in the ACT, which was considered
"Phase 1". This was followed by "Phase 2", which involved the roll out for other
notifiable diseases in the ACT. However, technical issues caused delays in the
scheduled roll out for both phases. As a result, the relevant team at the CDC was in
a position of using the old NDMS system, an internal REDCap survey to capture
enhanced epidemiological information for salmonellosis, and testing a brand-new

surveillance system, all for Phase 2.

4.2 Stakeholder Engagement and Consultations: Surveillance

System Attributes

In April 2021, | conducted consultations with key stakeholders in multiple stages. The
first stage was used to consult on the system requirements and understand the
current system and how it can be improved. To review the current system, | designed
and distributed an evaluation questionnaire (Appendix 1) based on the US-CDC
guidelines for evaluating public health surveillance system framework (15). This
questionnaire evaluated the following system attributes; simplicity, flexibility, data
quality, acceptability, representativeness, timeliness, and stability (Table 1). The
consultation was successful in informing an implementation plan and target key

objectives of the surveillance system.

The second stage of consultation involved the development and presentation of
training materials to the team. These training materials were aimed at ensuring that
team was comfortable with the new proposed system. These materials included a
SOP for the notification data entry flow with supporting system guidelines (Appendix
2). The third and final stage of consultation was to present the new and improved

disease surveillance system.
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Table 1: Methods use to evaluate the current system against system attributes

and usefulness

Attributes Evaluation Definition

Stability Stability refers to the reliability, and availability of the system
(considering its ability to collect, manage, and provide data

properly without failure).

Simplicity How easy it was to enter in notification data into the system, as
well as extract relevant data out.

Usefulness How well the system meets its defined objectives.

Flexibility Capacity to adapt to changing information needs or operating
conditions with limited additional time, personnel, or allocated

funds.

Data Quality Completeness and validity of the data recorded by the

surveillance system.

Acceptability The willingness of persons and organisations to participate in the

surveillance system.

Timeliness The time taken between key steps in the surveillance process.

A questionnaire (Appendix 1) was distributed to evaluate the current salmonellosis
surveillance system in the ACT. This evaluation was adapted from the US-CDC
updated guidelines for evaluating public health surveillance systems. The aim of the
questionnaire was to undertake a qualitative and quantitative evaluation of the
REDCap database for collecting epidemiological information regarding all Salmonella
infections in the ACT.

The objectives of the evaluation were to describe the operational requirements of the
system, engage stakeholders and assess their perspectives, identify areas for
improvement and make recommendations. A desktop review of all documents related
to the public health follow-up of salmonellosis in the ACT, including relevant SOPs,
was also conducted. An electronic survey was designed using REDCap to gather
internal stakeholder perspectives on the perceived objectives of the system, its
performance against these objectives and their views on the system performance with
respect to each of the system attributes defined by the US-CDC guidelines (15). The

internal stakeholders were members of the Disease Surveillance unit of CDC section,
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HPS who either directly used the system, would actively be involved in acute public
health responses relating to salmonellosis notifications, or had a vested interest in the
data produced by the system.

Ethical Consideration

Ethical aspects of the research were approved by the Australian National University
(ANU) Human Research Ethics Committee (HREC) Protocol: 2017/909. This project
was undertaken as a system quality improvement which all methods were carried out
in accordance with the Public Health Act 1997, which provide territory level legislation

on the collection of public health data on notifiable diseases.

5.0 Results

Four team members from CDC completed the evaluation questionnaire, which was
considered an acceptable response rate given the size of the team compared to other
teams in HPS and other sections within ACTHD. Not all questions were answered,
and the system attributes were determined through internal stakeholder survey,
follow-up discussions, and/or a review of internal documents/SOPs. The evaluation

results are provided in the relevant sections below.

Stability

The Surveillance unit of the CDC section of HPS manages a routine disease
surveillance program. This program currently uses a fax-based system, with a
designated officer to process each laboratory result and manual data entry to multiple
online systems. When asked if there were any risks that could destabilise the
operation of the surveillance system, 75% (n=3/4) of respondents answered "Yes".
This response highlights the main flaws of the current process and surveillance

system.

Re s ponde nReliata en paper and Surveillance Officer - currently
notifications are received by fax and are only progressed after the Surveillance
Officer has processed the fax and printed the lab report. Lab reports are not
saved in current database as attached and our current team is averse to

saving an electronic copy on REDCapeéebo
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The group discussions highlighted the potential risk of a missed follow-up due to the
lack of an automated and electronic data capture system. This was further discussed
in staff forums, where it was noted that the current NDMS may experience unexpected
outages, resulting in potential data loss. However, the evaluation questionnaire
revealed that 66% (n=2/3) of respondents reported no incidents of system
destabilisation in the last 3 years. Below are additional responses to the risk of system

destabilisation.

RespondentOne:A The manual entry process can be
know about a salmonella notification until the next day. The reliance on

paper necessitates everyone being in the office for the process to flow, or

multiple points of contact to get all the relevant points of information off the

pathology form. If our Surveillance Officer is away, or we are required to

work remotely, there are risks to how promptly we will receive information to

commence public health action. Lack of tasking - as we rely on paper and

face-to-face interactions, we have no formal procedure to task cases for

follow up. This could result in someone being missed for follow up. Ideally,

an electronic system to task cases would have some added accountability

andapapertrali to foll ow up. o

Respondenstt afofurshairt ages, I T outages at

The questionnaire revealed that the NDMS has not experienced any unexpected
outages in the past 3 years. Although the internal REDCap system was not directly
evaluated for stability, the COVID-19 Response Branch team was believed to have
adequate support through Digital Solutions Division (DSD) within ACTHD and enough
expertise within the COVID-19 Response Branch to troubleshoot and rectify any
inconsistencies caused by an unexpected outage. The CDC team outlined that they

were confident that they could handle any such issues.

Simplicity

The surveillance process and current system for salmonellosis notifications is
considered to be straightforwarmiplamrdathrawe

This was in relation to its structure and ease of operation. All of respondents
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agreed that the current system is capable of easily distinguishing between

different types of Salmonella.

Notifications are received by fax or email from either a public health laboratory
based in the ACT or are received through routine cross-border notification
processes. The REDCap questionnaire includes fields for basic demographic and
enhanced epidemiological information within the one form. The majority (75%,
n=3/4) of the internal stakeholders have agreed that it is easy to notify a confirmed
or suspected case. Currently, manually data entry processes rely on paper
laboratory notification receipts and a surveillance officer to process the relevant
data points into the system. Additionally, the current database collects enhanced
epidemiological in free text fields. During discussions, it was suggested that an
automated online notification system would reduce the amount of data entry
required. This would allow for bulk uploading of information, rather than manual
entry of individual records. It was also noted that this would lead to a decrease in
the time needed to complete certain sections of the notification process, which are
addressed in the timeliness section.

Usefulness
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The usefulness of a surveillance system is determined by its ability to prevent and
control adverse health events. According to the evaluation questionnaire, 75% of
respondents agreed that the current database is able to collect and report data for
local and national reporting requirements. However, one respondent disagreed
and during small group discussions it was noted that the process of reporting data
from NDMS was still manual. It was recommended that data collection and
reporting procedures could be improved by using an automated survey linked to
a centralised data repository. This repository could also be linked to other

identifiable information that could link mandatory reporting fields.

One of the main purposes of surveillance systems is the ability to identify and
report rapidly on outbreaks of infections and diseases. The majority (75%m n=3/4)
of respondents agreed that the current database is able to detect local outbreaks,
while 25% (n=1/4) disagreed. However, only 50% (n=2/4) of respondents

indicated that the current database is able to inform multi-jurisdictional outbreak



investigations (MJOI ). Regarding the state
serves its pr3d)oos espondems &greed, while one person

disagreed and suggested that the system could be improved by adding relevant

fields to report on outbreaks and MJOls.

Flexibility

Flexibility of a public health surveillance system is the capacity to adapt to

changing information needs or operating conditions with limited additional time,

personnel or allocated funds. This allows for the system to be tailored to different

populations and contexts, ensuring it is relevant and useful. It also allows for the

system to be adapted to different levels of resources, making it accessible and

affordable. In the ACT, the current NDMS system is not flexible, while the internal

REDCap database has some flexibility in adapting to changing information needs.

50% (n=2/4) of respondents agreed and had a neutral view on the two statements:

Afithe current database is able to adapt t o
support for the current database is easily
respondents either disagreed or strongly disagreed that it is easy to make

changes to the database to collect additional information.

The current NDMS system is very manual and does not allow for the addition of
new variables or the modification of existing ones. As a result, much of the
enhanced epidemiological data collected from the REDCap database is stored in
a free-text field. This means that there is no central data repository, making it
difficult to use analytical/programming software for ad-hoc data and reporting
requests. The OFN Epidemiologist is responsible for investigating foodborne
diseases in the ACT but extracting and reporting on enhanced epidemiological
information from the current NDMS system is difficult. There are also no
operational reports out of the internal REDCap that are routinely analysed for
cluster analysis. If there were potential changes, adding new variables that would
flag whether a case or group of cases could belong to a cluster (by person, place

and/or time) should be possible.

The ability to automatically send the routine questionnaire via an online survey

would also address the lack of flexibility. The majority of respondents (66%, n=2/3)
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Dat

outlined that they either disagreedheor

current database can be managed effectively (still meets objectives) at reduced

staffcapacityd . Thi s al so highlights the need

outlined in the section for data quality.

a Quality

Data quality is essential for public health surveillance systems to be effective. Poor
data quality can lead to inaccurate results and incorrect decisions. To ensure data
is accurate, complete, and up to date, it must be collected in a consistent manner,
stored and managed properly, and free from errors. Good data quality also helps
to ensure the data can be used for meaningful analysis and interpretation. This is
important for providing reliable and timely information that can inform public health
decisions. In this evaluation questionnaire, | was interested in if the appropriate
data type was being collected and if field validation was being undertaken. This is
an important aspect of data integrity, as both demographic and enhanced
epidemiological data must be imported to the current centralised NDMS and meet
NNDSS reporting requirements. The majority of the respondents (75%, n=3/4)
noted that the data from the current database is of high quality (is accurate and
contains no errors). The response was consistent to the following question that
ask whether the data is able to be extracted from the current database to be
entered into the current NDMS and to the NNDSS. There were 50% (n=2/4) that
responded that they were aware of quality assurance processes within the system

were being completed to ensure high quality data was being collected.

Acceptability
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The acceptability of a surveillance system is largely determined by the perceived
benefits and risks of participation, as well as the perceived privacy and
confidentiality of data. When individuals believe that their participation will bring
them or their community benefits, such as improved access to health care or
better public health outcomes, they are more likely to take part. Conversely, if they
perceive that their participation could put them at risk, such as the potential for
data misuse or personal information being shared without consent, they are less
likely to participate. From the group discussions, there was a consensus that the

current system could be improved for a more person-centric database.
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All participants (100%, n=4/4) noted strongly agreed that they believe that
notifications of confirmed cases of salmonellosis is important and that within their
respective roles, they believe that time spent on salmonellosis surveillance is
worth their time. There were 50% (n=2/2) that marked agree and the other marked
disagree to question that the time taken to notify the case, process of notification

and ease of notification are reasonable.

Timeliness

Timely data is essential for public health surveillance systems. It enables public
health officials to quickly identify and respond to potential health threats, as well
as informing decisions about resource allocation and interventions to prevent or
mitigate the spread of disease. Timely data can also help identify emerging health
trends and inform public health policy, as well as provide the public with the
information they need to make informed decisions about their health (16,17). In
the ACT, passive surveillance relies on voluntary reporting of cases by public
health laboratories and clinical staff. To evaluate the timeliness of this system, we
investigated multiple aspects. Firstly, we asked staff for their views on whether
the surveillance system is capable of timely public health follow-up of confirmed
cases. All respondents from the focus group sessions and evaluation
guestionnaire agreed that the system allows for timely follow-up of persons with a
Salmonella infection. According to the public health manual (Box 1), a
salmonellosis notification must be followed up within 48-hours of the notification

receive date (when it is received by facsimile).

In this evaluation, we also reviewed whether the surveillance system could extract
information in a timely manner. The respondents were split, with 50% agreeing
and 50% disagreeing. The question asked if the structure and process of the
system (notifications, data input, extraction and analysis) allowed for a timely
response to potential outbreaks. During stakeholder discussions, it was revealed
that the current system posed difficulties in extracting and analysing data for
outbreak investigations. In many cases, Microsoft Excel was used to manage

outbreak datasets.
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Surveillance System Outcomes

The evaluation of the current system and the topics for improvement were covered in
the preceding section. The installation of the new system, which was influenced by
the evaluation of the current system, is covered in the following section. The
evaluation of the previous system was completed in August 2021, and in April 2022,

a new improved surveillance system was established.

5.1 Implementation of a new automated REDCap database
This research project was successful in using the US-CDC framework for the
evaluation and establishment of an improved surveillance system for the ACT.
Internal procedure documents, stakeholder workshops, and pre-implementation
surveys were reviewed to scope the feasibility of creating the system. Additionally, an
automated external survey was designed to meet web and online accessibility
guidelines (Figure 2). This process resulted in improved SOPs and internal guiding
documents, including a section on system management and troubleshooting system
errors (Section 5.5). To ensure the team was comfortable in the use and management

of the new system, it was deemed crucial to consult them throughout the process.

Figure 2: Preview of the REDCap automated external salmonellosis survey

through a smart phone.
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The results of the pre-implementation survey revealed that it was important for the
surveillance process and current system to be simple. The stakeholder discussions
suggested that an automated online notification system would reduce the amount of
manual data entry. It was also noted that this would lead to a decrease in time needed
to complete most of the notification process. The new REDCap automated external
surveys addressed this concern from the team. It allows for the initial trawling phase
of the public health follow-up to be more efficient by providing an opportunity to collect
the data more quickly by sending a shortened case questionnaire to cases, reduce
the amount of time needed to collect the data, reduce the costs associated with
conducting individual interviews by a PHO and ability to ensure that the data collected

is done in a consistent manner.

The new improved system also collected information on individuals who did not
respond to their automated survey and those who may require further phone call
attempts (Figure 3). This improves the ability to identify non-responders quickly and
easily, and the opportunity to follow-up with non-responders in a timely manner.
Additionally, this allows for the ability to ensure that all participants are included in the
data collection process and reduces the loss-to-follow rate.

Figure 3: Screengrab of the report folders within the new automated REDCap

salmonellosis surveillance system for the ACT.

Reports Q 5earch W Organ

Typing
B summary
1) Summary - All Completed Automated
Questionnaire
2) Qutbreak Summary
E] Non-Responders - SMS
1) Non-Responders - All Records
2 Non-Responders - Who haven't
responded for more than 1 day
[E] Non-Responders - Phone Interview

1) People who require’s more phone call
attempts

) Require's full phone interview
) Tasking Folder

1) CDC team member -

) CDC team member -

3) CDC team member -

4) CDC team member -

=) Tasked - Outstanding Records
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The stakeholder discussions highlighted the potential risk of a missed follow-up due
to the lack of an automated and electronic data capture system. Figure 3 portrays a
tasking folder, which is a new aspect that was implemented in the new system. This
allows for the individual team members involved in salmonellosis follow-up
procedures to track each case and their respective status. It addressed the concern
the #nAl

of

to task cases for follow-up. This also allows improve the accountability of each PHO
involved in this process. Another way of improving this process is to employ an

automated notification to the respective PHO who has been tasked with the follow-up

ack of taskingdo as it

of a suspected salmonellosis case (Figure 4).

wa s

out

Figure 4: Screengrab of the automated alert sent to a Public Health Officer

when tasked a record for a public health follow-up.
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Another important component of the evaluation was its findings that addressed the
usefulness of the surveillance system. One respondent noted that the process of
reporting data from NDMS was very manual. It was recommended that the data
collected by the improved system could also be linked to a centralised data repository.
This would allow for the key demographic and epidemiological information to be
collected and stored in a more automated process. As part of the
of the evaluation, the recommendation of adding relevant fields to report on outbreaks
and MJOIs were actioned. A radio button (single toggle button) would allow a
particular person-record to be flagged as a part of an outbreak (and/or an MJOI) and
a subsequent dropdown would allow for an association with a particular identification
number. This will aid the OFN Epidemiologist and relevant PHOs, who are
responsible for the analysis of epidemiological data on patients notified with a

notifiable foodborne or environmental disease or condition.

Data quality is essential for public health surveillance systems to be effective (15,17).
In the stakeholder discussions, respondents outlined it was important to have a
system that was simple, and that it could collect relevant data for meaningful analysis
and interpretation. The new system that has been established to consider the
previous data collection fields (also known as variables) to also align with nationally
consistent required fields. This has been noted as part of the recommendations of this
project (Box 2). Another important component that the new surveillance system
addressed its flexibility. It was decided that REDCap was the most suited platform as
the data collection tool. The flexibility of this system allowed for a tailored system for
the automated alerts associated to the ACT context. The previous system was held
in an internal server which restricte
individuals with a Salmonella infection. This was addressed by transitioning the entire
platform to an external server, that allowed for external surveys and other functions
that was not possible previously. It was also accompanied by in-depth procedure

documents and system training of the data collection process (Section 5.5).

5.2 System Management Training and Development of Standard
Operating Procedures (SOP)

System management training and internal guidance documents are important aspects
of ensuring that team members are familiar with the system and its processes (18).

To ensure the team was comfortable in the use and management of the new system,
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it was deemed crucial to consult them throughout the process. The main benefit of
conducting this research project is to design and employ an improved surveillance
system to increase the efficiency of each follow-up data collection process of key
epidemiological data. This process included the development of system guides and
respective tutorials to discuss the new system and its capabilities (Appendix 3). The
training addressed the topics of data structure and data flows from NDSMS to
REDCap, and vice versa. Additionally, advanced techniques of how to utilise REDCap
were presented. This ensured that there was a consistent set of guidelines for how
the system should be used, so that the appropriate data is collected accurately and

consistently.

6.0 Discussion

| conducted an evaluation of the current salmonellosis follow-up process and
surveillance system against the US-C D C &Jpdated guidelines for evaluating public
health surveillance systems (15). To do this, | examined seven system attributes
through a combination of a desktop review, stakeholder survey and discussion
groups. This evaluation enabled me to implement an improved and automated
surveillance system, propose key improvements and then develop and implement an

updated system.

The evaluation of the current process and surveillance system revealed that it was
not flexible and did not allow for timely response to potential outbreaks. To address
these limitations, an improved surveillance system was implemented. This new
system incorporated feedback from stakeholders that were collected throughout the
project, which included focus group discussions that were used to develop a system
that was acceptable, appropriate and targeted to the end-users. These end-users
included the public, who would use automated surveys, as well as internal staff
members of the CDC team who would manage, analyse, report on the data collected.
The database was designed to improve timeliness by providing tailored surveys and
outward messaging. This was intended to reduce the time-to-contact for salmonellosis
cases in the ACT. Automated surveys, alerts and reminders are also available,
allowing the respective PHO to be alerted of any outstanding follow-up and review
records quickly. This addresses the issue of timeliness, as previously 1-2 PHOs had
to oversee multiple foodborne related follow-ups for the PHU, which could lead to an

increase in time-to-contact if there were other competing priorities or outbreaks.
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Public health surveillance of Salmonella infections is an important tool for quickly and
accurately identifying outbreaks (5,12). By tracking cases, public health officials can
identify the source of the infection and take steps to prevent further spread (17).
Additionally, surveillance data can be used to inform public health policies and
interventions (19). It also helps to identify high-risk populations, such as young
children and the elderly, who are more likely to become ill from salmonella. With this
information, targeted interventions can be developed, such as food safety education
campaigns, to meet the needs of the community (20). By tracking the number of
cases, PHOs can determine which interventions are most effective in preventing and
controlling salmonella infections. Finally, public health surveillance of Salmonella
infections helps to ensure that food safety standards are being met. By tracking cases
of Salmonella, public health officials can identify food establishments that are not
following proper food safety protocols and take steps to ensure that these

establishments follow regulations.

It was acknowledged that there were inherent differences in experience and roles
among the team members. To counterbalance any potential discrepancies in
responses, we implemented the structured data collection method via the
standardised questionnaire. The project investigation team conducted regular team
meetings with the encouragement of open exchange of ideas and perspectives. While
the team was small, meticulous care was taken to engage all relevant individuals,

ensuring a comprehensive understanding of the research project and objectives.

It is recommended that a post-implementation evaluation is conducted 3-months after
the surveillance system is fully operational (Box 2). This will allow the team at CDC
evaluate whether the new surveillance has addressed the recommendations and
improved the metrics as described above. A short descriptive report should be
distributed from the post-implementation evaluation to inform the status of the

improved system.

7.0 Conclusions
This research project was successful in using the US-CDC framework for the

evaluation of the current salmonellosis system in the ACT. Key stakeholders were
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consulted from the start and through the process. The evaluation results, combined
with focus group discussions, provided recommendations, and identified key areas
for improvement in the surveillance system. The identified improvements were used
to develop an updated system which was implemented and supported with training

and SOP documents.
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Box 2: Recommendations for the surveillance system

8.0 Recommendations

1. It is recommended that an evaluation is conducted 3-months post-implementation.

The post-implementation evaluation could use the US-CDC guidelines with a similar
questionnaire that was employed in this project. The results in this project could be used as
the pre-implementation data and be compared with the results of the new surveillance system.
This comparison can be used to assess the effective of the new system by measuring the
differences in outcomes between the two systems. This comparison can provide insight into
how well the new system is performing relative to the previous system and can help identify

areas for improvement.

2. It is recommended that regular data quality checks are conducted.

Regularly reviewing data and making sure that discrepancies are addressed is an important
part of data management. This process involves analysing data to identify any errors or
inconsistencies, and then taking corrective action to resolve them. This could include updating
records, correcting errors, or making changes to processes or systems. It is important to
ensure that data is accurate and up-to-date, as this can help improve decision-making and
ensure that data is reliable. Regularly reviewing data can also help to identify potential

problems before they become major issues.

3. It is recommended that a regular meeting with the relevant teams from DSD and
experts from the Data Science team of the COVID-19 Response Branch are set-up to

troubleshoot any issues that may arise post-implementation.

It is important to ensure that the surveillance system is properly maintained. This can be done
by regularly communicating with experts and relevant system administrators of ACTHD to
ensure that the system is functioning as it is intended. This also is related to technical aspects
such as improving the process of linking key demographic and epidemiology data collected

into a centralised repository. The experts in this field are the team from DSD.
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10.0 Appendices

Appendix 1: REDCap Pre-Implementation Evaluation Questionnaire

Confidential
Salmonella Evaluation Questionnaire

You are invited to complete an online questionnaire about ACT Health's current Salmonella Surveillance System
Database.

This questionnaire is intended for individuals who have had experience using the system,

What is involved in the study?
Your responses will better help us to understand the system needs and provide further support and improvements, if
needed. The questionnaire will take about 10 minutes to complete.

Participation in this study s voluntary.
We will use anonymous information collected from the data to conduct research on how to improve the current
database.

Risk
We do not foresee any risk of harm or discomfort; and any foreseeable risk is no more than inconvenience. However,
if you do not wish to answer a question, you may skip it.

Cost
There are no cost to you for participating in this study.

Access to the results
The study findings will be presented as a presentation and formal report by the research team after the
completlonolun?eslullevalumTheszwyﬂndlngsullbea&omllauempuud:aynts if requested.

Conﬁdenbaﬁty

Consent, questionnaire result, and data collected will be stored on 3 password protected ACT Government server
acessible by the research team. Any reponted results will be presented anonynmously, thus minimising the chance
for personal identification within subsequent materials,

The consent box below is purely for whether you want to participate in the research or not. If you select ‘No' your
responses will not be included in any research or analysis in the future.

Please complete the questionnaire by 13 August 2021.

For more information
If you have any questions, please contact the principal investigator via algreg.gomez@act.gov.au.

Time start

Indicate whether you consent to participate in the O Yes
evaluation questionnaire. O No
Please read the participant information section above

before consenting.

If you select "No' and would like to continue with the questionnaire, your responses will not be included In any
research or analysis in the future.

You may also want to close the questionnaire without submitting.
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Confidential

Page 2

Participant's Details
First Name
Last Mame
Email Address
What is your role? ) Public Health Nurse

) Public Health Officer

{0y Public Health Physician

() Epidemiciogist

) Administration/Data Entry

8 Manager

Other

Please describe;
Objective of the Surveillance System
What do you use the information from the owrrent [ identify clase-contacts for public health follow-up
database for? [ Research

O Reporting

[ Detect outhreaks

Clinical decision malking

Funding and operational planning
O Other (please specify)

Flease describe:

The current database is able to collect and report data for local and national reporting reguirements:
O Strongly Disagree O Disagree (O Meutral O Agree (O Strongly Agree

The current database is able to detect a person dassified to have a high risk occupation:
Eg. aged-cane worker, eary childhood educator or staff, healthcare worker.
(O Strongly Disagree (0 Disagree () Meutral () Agree () Strongly Agree

Thit Current Jatabase 5 able (o JebeCt I0Cal outhataks:

) Strongly Disagree (O Disagree () Meutral () Agree () Strongly Agree
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Confidential
Page 3

The current database is able to inform multi-jurisdictional outbreak investigations:
QO Strongly Disagree (O Disagree (O Neutral () Agree (O Strongly Agree

Overall, the current database serve its purpose:
Q Strongly Disagree (O Disagree (O Neutral () Agree (O Strongly Agree

The cumrent database allows me to fulfil my surveillance and public health follow-up duties:
O Strongly Disagree (O Disagree (O Neutral O Agree (O Strongly Agree

The current database has led to the generation of O Yes
reports, or publication of data in appropriate QO No
repons?

Please provide details:

Surveillance System Attributes: Simplicity
It is easy to notify a confirmed or suspected case:

O Swongly Disagree O Disagree O Neutral O Agree O Strongly Agree

Specification between different types of Salmonella can be easily captured by the current system:
O Strongly Disagree O Disagree O Neutral O Agree (O Strongly Agree

It is easy to complete all data fields for a confirmed or suspected case:
QO Strongly Disagree (O Disagree (O Neutral O Agree (O Strongly Agree

Surveillance System Attributes: Acceptability
| believe that notifications of confirmed cases of salmoneliosis is important:

O Strongly Disagree (O Disagree (O Neutral (O Agree (O Strongly Agree

Within my role, | befieve time spent on Salmonellosis surveiliance is worth my time:
O Strongly Disagree (O Disagree (O Neutral O Agree (O Strongly Agree

The cumrent requirements for confirmed case reporting are reasonable:
Taking into account the time taken to notify the case, process of notification and ease of notification.

O Strongly Disagree (O Disagree O Neutral (O Agree OO Strongly Agree
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Survelllance System Attributes: Flexibility

The current database is able to ldmt b ::hangu in case definitions:
) Strongly Disagree () Disagree () Neutral () Agree () Strongly Agree

IT support for the curment database i casily sccesible:
(O Strongly Disagree (O Disagree (O Mevtral (O Agree (O Strongly Agree

If required, it is easy to make changes to the database to collect additional informiation:
() Strongly Disagree ) Disagree (O Meutral (O Agree () Strongly Agree

The current database is able to accomodate multiple users in "surge’ scenarios, such as lange outbreaks:
O Strongly Disagree (O Disagree (O Neutral O Agree () Strongly Agree

The cumrent database can be managed effectively (stll meets objectives) at reduced staff capacity:
(O Strongly Disagree (O Disagree () Neutral (O Agree () Strongly Agree

Surveillance System Attributes: Data Quality

The data from the current database is of high quality (is accurate and contains no errors):
) Strongly Disagree ) Disagree (O Meutral O Agree () Strongly Agree

Data is abbe to be extracted from the current database to be entered into the current Notiable Diseases Manageamant
Systermn (NDMS):

() Strongly Disagree () Disagree () Neutral () Agree () Strongly Agree

Data is able bo be extracted from the current database to meet the National Notifiable Diseases Surveillance System
[MNDSS) reporting requiremants:

() Strongly Disagree ) Disagree () Meutral O Agree (O Strongly Agree

Are you aware of quality assurance processes within the system to ensure high quality data?
O ¥es Mo O Prefer not say

If yes, please list the process that you ane aware of:

sty REDCap




Confidential

Page 5§

Surveillance System Attributes: Timeliness
The surveillance system ensures public health follow-up of confirmed cases are conducted in a timely manner:

) Strongly Disagree () Disagree () Meutral () Agree () Strongly Agree

MNotification of laboratory confirmed cases are notified in a tmely manner
) Strongly Disagree () Disagree () Neutral O Agree () Strongly Agree

Data from the surveillance system is made publicly available in a timely manner:
) Strongly Disagree (O Disagree (O Meutral () Agree () Strongly Agree

The structure and process (receiving notifications, input of data, extract of data and analysis of data) of the
surveillance system allows timely response to potential outbreaks:

i Strongly Disagree (O Disagree (O Neutral (O Agree (O Strongly Agree

Surveillance System Attributes: Stability

Has there been any incidents in the last 3 years when the current database has not been available and required
repair?

CiYes (iNo ) Prefer not say

Please specify:

Are there currently any risks that could destablise the operation of the survelllance system?
OrYes (O Mo (O Prefer not say

Please specify:

Has there been any incidents in the last 3 years where a technical disruption in the notification process affected
system functionality?

O Yes O Mo O Prefer not say

Please specify:

Time end

No further questions. Thank you for your assistance.

If you have further questions, please direct them to:
algreg.gomez@act.gov.au oF algneg.gomez@anu edu.au

REDCap

prijectredcap.ong
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Appendix 2: Introductory face-to-face workshop conducted with the CDC,
HPS, ACTHD on 29 April 2021.

ACT | acr weatsn OUTLINE

Introduction

* Loggingin
REDCap Introductory Presentation " Projects
* Sidebar
* Data Entry
:?::ri‘}z:hmwi.n lied Epidemiology (MAE] scholar +
Nation Cantre for Epjderminiogy & Population Health + Field Types

Research School of Population Health
The Australian National University

Field Validation
Branching Logic

OV Arspunme Bramh,
Pubilc Heaith Fasgancy Coordinstisn Castrs (FAECE], Wasith Errangaecy Comtred Cantr [WECE]} Besemiedgumneras abiigh Thorisn ind Lochies
ACT Health Directarate Yl e v ens et Raaring e, ACT

REDCap History of REDCap in ACT Health

Research Electronic Data Capture = REDCap was first set up to collect data of confirmed COVID-13 cases in the ACT in February

Created and run by Vanderbilt University 2020.
— Ongoing software updates and suppart

Web-based application designed to build and manage onlin surveys and databases The development of a REDCap database for close-contacts and returned overseas travellers

. N soon followed
= Surveys and praduction-level databases in lass than a day .
— e this stage, some of you may remember {and may have been lnvoived) that HPS ran o respance team and call-centrs with the
= Wide variety of survey types supported ip o the Aurtralian Dufence Foros (ADF] in the srly stages of the pandemiz
= Depending on license agreement, it can be use for non-research purposes {excluding clinical) = The twom manmty aame:out bulk tert messagen o evryenedn quarabred

Used by approximately 4700 institutions worldwide

— ACT Haalth uses it for Contact tracing, Case investigation, Exemptions applications, Wallbeing Initially the ACT Health’s COVID-19 Case Investigation Database was based upon WA
management and various Screening/Self-Declaration applications. Health's system

— Some efforts currently put into expanding its use for research by other groups within ACT Health. = The initial version of the quarantine database had only 131 fields [compared 1o nearly 4000 now)

3 nu fR— . nn p—

History of REDCap in ACT Health History of REDCap in ACT Health

n April 2020, the databases relating to ACT Health's response to the COVID-19 pandemic
were moved to an external facing server.

ACT Health's Solmonelio follow-up questionnaire form used to be paper-based,
which was very manual and labour intensive

New develaped in the internal server REDCap

— This allowed the response team o further develop advanced datal

One of the major factors that increased the efficiency of data collection and management
of individuals was the ability to: schedule automated communications via email or SMS|

The aim is to use the lessons learnt from creating advanced databases regarding ACT
Health's response to COVID-19 to improve the current system for the follow-up of
This included automated messaging via: confirmed cases of salmonellosis in the ACT.

= SMS for the follow-up of confirmed cases and their close-contacts. = All the steps of this precess will involve all of you - more information to come!

— Customised emails that is unique to the individual (based on demagraphi
date of birth and appropriate clinical dates

formation such as name,

s ac_t e . aq »
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Legging in

Log-in credentials separate to ACT Health login
nformation

— Recommendsd that yau uss the same lagin infarmation
= Username: “firstrame iestname”

2-Factor Authentication in placa

- . — ouwil recaive a code ta verify your login that must be
Logg"] gin entered within twe mintes
+ You will be required to change your password

periadically

[ LT —_ .

Projects

ceuntha et B v T e ey

r * Project dashboard
= will display all alm
= projects you have e~
o been given access e
e to for your account e
_ * You are able to hide " i Rk
projects and create | o | i L
folders to —— G
DZLE:;;‘SZZ.; sty pr— differentiate them == L = :
new and access axktiog 1o use REDCan o using the organize ey il 8
projects in the REDCap warth us::r.ue;’..ﬂ'.nll button )

Project Home

Quarantine Database

* Project home is used to
display project
information in the form
of a dashboard

Useful for both
administrators and
projects leads

REDCap Sidebar

Provides predominantly
operational-related
information (including
user lists, calendar events
and number of records)

n @ac‘_r F—— n @n(‘_r R—
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Sidebar

Provides shortcuts to key parts of you project. You will save a lot of

time if you are familiar with this sidebar!
Project Home and Design

= The project setup and designer are shortcuts to their respective pages and are

very helpful during the setup phase of a project - mostly for project
developers.

— The dictionary and codebook are often used when analysing dats, making bulk

changes and creating reports.

Sidebar

Data Entry

140

Applications

— Many of these applications have functionality that lies outside the scope

of this presentation, but feel free to check them out as you go along.

— The ‘Data exports, reports, and stats’ are very useful and will be covered

in this presentation.
= ‘User rights’ and ‘DAG’s’ are covered in further advanced

A(‘I AT

= Depending on your user rights, you may or may not see all the
applications as shown.

REDCap

Add/Edit Records page, you may:
= Open an existing record by selecting
it from a list

= Type a key word or phrase, and open
a record by selecting from the
matches.

= This page is also the only place
where you can add 2 new record
In many projects, adding a record
simply means clicking a button. But If
you see something different here, such
as a place to type in a new record name
or number, then follow the built-in
prompts and instructional text to add a
new record.

ACT | acviessn

ACT | acr s

Sidebar

+ Data collection
~ Survey distribution tools provides access to the management of
surveys that are sent out from existing projects, as well as a log
of all past and scheduled survey invitations.

— The record status dashboard displays the status of all
Instruments for records Included within the project

= You can add new and edit existing records using the
corresponding button

Data Entry

Data Entry

A it Recoeds.

* REDCap assigns a sequential
number to each new record and ot
displays that at the top of the v
Record Home Page. Your project
may call the record ID
something different.

REDCap can store almost any
type of data, so it's used for
many purposes. Always
carefully read through any
special instructions you see on
your Record Home Page or
elsewhere in REDCap.

B TLs

CT | acvimenn
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Field Types

+ The possible field types are shown

Nai f Caller
to the righ it

= Text box: A small box where string
dats can be entered. Useful when
TP S——
short answars are likely to be prnchin
provided

Field Types = Notes bex: A larger text box that is WC—

generally useful when longer

answers are provided for a
e e g ks e b s g
question pom

» Au prase 2 A(Y ACT s

Field Types s

Field Types

« The possible field types are shown to the
right:

~ Multiple choice ~ Drop-down: A drop down list
with choices will appear when selected. Only a
single answer can be provided. Often useful

= Chackboxes: Sall checkbaxes with the choice
ted

desaiption tiple answet be sel L
when a large number of choices are available = Yeu - io: Auto-coded yes o fed. Wit be
P = True - Fals o Yes - No fieid except A

different wording

Signature: Fiald for drawing signature using
mouse or firger on touch-scraon device. Useh
¢ consanting modutes

Multiple<hoice - Radio buttons: Each choice
is displayed with a small button next to it
which can be selected. Only single answer

— e uplasd: llows user to upload one Fle per e
possible. If more choices are provided then the field., Usetul for including notes recorded -
p b Jutteced elsewnere 3o that anyane accessing record can 2
form can become clutte et e
= S¥der- A sider which can be used to gauge o
scale of 0-100. Often useful for o

more qualitative or subjective gauging of a
resporse

Descriptive text: A fisld where na answer box ar
options

= provided.

(5 S

e S — i N

Field Attributes Field Validation Options

T _Label: wil e displayed an the data entry

forms/zurvey, reparts, POFs

These options ensure that fields are formatted for
their appropriate purpose and are typically only

possible when using a text box field type: Voiison? ppeion)

| . Vorigble Nome: wil be colamn ngme in

tho eaport fie for data analyss
— Date: Can be formatted in particular order. D = Day, M = prrrrs

- Validation: to define data type and Month, Y = Year. Default format is typically M-D-Y.

improve data quality: format wil be Important to change this setting If based within iz st

checked during dota entry  data impert Austrakia
L ~ Email: Ensures email address format given is valid. Does

data entry/dota smport not cross-validate with email address source (.e.

bigpond) to ensure actual email exists

—iertifier?: must be set 10 Yes for ¥ PHI

sy siiinie v plonbutbigin — Phone: Ensures that a phone number is entered within

Joi aciess 1o PER WHEHIR REDCRD the typical Australian phone format (e.g. 04XX XXX XXX)

= Postal code: Only permits Australian postal code entries

- Fleld Noze: 10 puide data entry

2 A(‘l acTimas »n An v
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Field Validation Options

Branching Logic

Mo et selertedd

* REDCap automatically re-formats

T
certain data. If you make a mistake,

+ Asyou enter data, additional fields might

cemoanac o
X appear.
REDCap will display an alert. + This feature Is called branching loglc or e
skip logic
+ Validation is a way to ensure that + It hides or reveals questions based on how i b e s gy s o s sttt

data is saved in a consistent format,
and most projects use this
functionality.

other questions are answered, Simply
follow the built-in prompts and read
threugh the instrument’ instructions te
complete the form.

Branching logic can really get complicated|
But simple is always better. =

b Laguioge e rmquiem fox btonprcivn aseecet

D

Branciing of options for

0 ACE) [y

AT ekt

Save Early and Save Often!

Save Early and Save Often! o

There is no auto-save in REDCap. So save
early and save often.

Each option has slightly different
functionality, so select whichever one
applies for your particular situation.

.

There are several save options at the
bottom of the instrument and in a floating
menu.

— Save & Go to Next Form

— Save & Exit Record

= Save & Go To Next Record

Again, you might see even more options m—
here and your study procedures should Soral -
provide guidance about which option is
best for your data entry workflow.

Saterm e o T

2 nn PrnT— » nn oSt

Thank you!
SUMMARY

Question Time!

ACT  acrwamsin

ACT  wcrwassne

142



Appendix 3: REDCap Salmonellosis Surveillance System Guide and Standard
Operating Procedure (SOP), distributed May 2022

HEALTH PROTECTION ACT | acT Health

S E RVI C E Government

External REDCap Salmonellosis Investigation
Form

REDCap Surveillance System Guide

Communicable Disease Control section, Health
Protection Service

Document Version: 1.1

Document Control

Version Detail Created By Date

1.0 First draft produced Algreg Gomez 09/08/2021

1.1 Edited to include survey invitation Algreg Gomez 12/05/2022
Document Approval

Version Name Position Date

1.0 Health Protection Service
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1.0 Purpose

The standard operating procedure is intended for use by the Communicable Diseases Control (CDC)
section of ACT Health to assist in the public health responses to laboratory confirmed salmonella
notification of ACT residents.

This document provides guidance to officers with regard to appropriate data collection requirements
in the External REDCap Salmonellosis Investigation form, including the use of REDCap reports,
automated messaging and links to useful resources.

* lLaboratory/Pathology Receipt

* Software Systems:
o REDCap: External Salmonellosis Investigation form
o Notifiable Disease Management System (NDMS)

To be conducted in accordance with the NSW Health Salmonellosis (excluding S. Typhi and Paratyphi
Infections) Control Guideline.

* |Initial data entry to be completed by the Surveillance Officer within one (1) working day of
notification.

* The patient to be notified of the illness within one (1) working day of receiving pathology
receipt via automated notification (through REDCap; SMS or email).

* To attempt a phone interview for all salmonellosis cases with the Salmonella case
investigation form within two (2) working days of notification and being entered into the

External REDCap Salmonellosis Investigation form.

* To review completed shortened questionnaire within one (1) working of submission from
the survey respondent (and at least within two (2) days of the notification date) by the OFN
Epidemiologist to ensure all core data fields are completed.

This includes all core data fields to be added into NDMS.
Update the onset date, hospitalisation, emergency department visit and died NDMS
fields.

o Enter the likely place of acquisition (specific food source/premises or
country/geographic region) in the Suspected Source Details NDMS field.

3
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o Enter the outbreak reference in the Outbreak NDMS field (if applicable); and
o Enter any additional details in the Comments NDMS field.

Note that all ‘mandatory/core fields” added into the current NDMS will soon be
migrated to SunQuest WorldCare System (new NDMS).

2.1 Internal Data Entry

This is a step-by-step instruction of how to enter a laboratory notification into the ‘Initial Case
Details” instruments.

Once a salmonellosis pathology notification is received, a surveillance officer will add a new person’s record in
REDCap as per below.

b Logged in a3 algreggomez | LOg oul B Add / Edit Recards
B My Projects or % Cantrol Center B N - .

o ¥ou may wiew an existing record/respanse by selecting it from the drop-down lists belowe To create @ new record/respon:
B RECCap Messenger helow

Froject Home and Design =

& Project Home - 7= Project Setup
[ Designer - @ Dictionary - B Codebnak
B Froject stat

3tus, Real data should NOT be entered until the project

Development
Drata Collection = Total recards: O

£3 Survey Distribution Tools

Choose an existing Record 1D

Applications =

[0 Project Dashboards - igslm chisicm fenily
& Alerts & Motifications

B Calendar Search query
f——

Chuwse a field tu search Al faics -

B Data Exports. Reports. and Stats S I ORI S Tl g e W TR
B Data Impart Too

+ Data Comearison Togl

A new record will be created, with an automatic designated record number. Click the first circle next to “Initial
Case Details’ to open the first instrument.
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NEW Record 101

Data Collection instrument Status

Initial Case D

ALL Healin Sal ella Questionnaire {xwe

Epi niolagical Detais

Phang Intervigw - Demagragnics

Phane Intervier - Case H

Phone Interuies

sironmental and Travel History
Phone Interview

Phaone Interview - Summarny

Salmonella Hyy sis Generating Questionnaire

Preview of the first instrument as shown below:

7 Initial Case Details I
wh Adding new Record 101 I
Record ID 1

PATHOLOGY DETAILS

State |

Initial Pathelogy Receipt

wplaad the initial patholegy recened
) ACT Pathelagy
7) Capital Pathol oy

) Laverty Pathology

) Australian Clinical Labs

Lakoratory whe sent the notification

D Other
reset
specimen Collection Date B ey
Motification Received Date % “Today | o
BASIC CONTACT INFORMATION
First Name
Last Name
Date of birth B
Year of Birth
Age at Netification [years)
1 5 e 5 1 Wiew equatian
Colewlared using date of birth and tion dote.
) Male
Famale
Sex X [Indeterminant/MNan-binary]
! Other (Mot stated/Inadequately described)
reset
DEMOGRAPHICS

Street Address
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All fields in the ‘Initial Case Details’ instrument must be completed.
Note that there are no restrictions in mandatory fields except for ‘Phone Number’ as it is required for the
automated messaging to be triggered. Ensure that the phone number is in international format for this field.

Ensure the tasking assignment is completed to be able to track the status of the record.

Note that when tasking or re-tasking a record, an automated alert {email) is sent to the CD'C team member.
The record will also be allocated the ‘tasked’ individual into the appropriate tasking report as shown below
located in the sidebar.

szimonella Hypothesis Generating -
CQuestionnaire
pglieatians - L
B Projact Dashhoards
A Alerts & Matificatons o
B

E o

Reparts, and Stets

B Data Import T
#® Data Comparizon Tool

&
& Customize & Manage Lacking/E-cignaturas 5
8 Cata Quality
DCap Mobile sgp o
@ External Modules
5
Raports Qfsarcn & #2aic (=]
= summary s
Summary - &l Complated fuiomatad
Questionnaire
Cuthreak 5. -
P
H
f ]
COC taam mamber - Kealay Allan ]

2 COC team member
COC team member
COC team member - Jenny
Tasked - Outstanding Recards

Alex M

— - L

Epidemiological details instrument is unchanged to the previous version of the system.

The only new addition is field piping of the case details entered from the ‘Initial Case Details’
instrument as shown below:

Case Details

- Contact Details
Seane IC:

First Name of case:

Last Name of case!

Cex:

Dare of birth: Hame Phone:

Age (years) Mabile Phone:
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3.1 Automated Alerts

=  Twilio, a third party add on/web service will aim to facilitate the automated SMS
messaging, voice and call capability of REDCap. This is completed through a secure
Application Programming Interface (API).

o Twilio Regulatory Guidelines — Attached Here

= Twilio will be used to send the text and survey link. The cases’ data are stored in REDCap
(names, email address and phone numbers) and are not hosted in the Twilio server.
Brief overview of the process:

o In REDCap, a member of the CDC team triggers an SMS message to be sent to
the mobile number of the case (or their carer)

o The case (or their carer) receives the SMS message via the Twilio service

o The case opens the hyperlink to a modified salmonellosis questionnaire included
the message

o The respondent’s browser opens from smart phone/digital device and they
complete the questionnaire within the secure website (and read any public
health messaging that is provided).

o If the case does not complete the questionnaire within 48-hours, an alert will be
sent to a CDC to interview the case over the phone according to current
practice.

= Ateam member from CDC will review the case questionnaire whether a
further phone follow-up is needed if more information is required.

o For cases with no mobile number, a CDC officer will be alerted to conduct a
phone interview over the phone according to current practice (detailed
proposed follow-up process is shown in Appendix A).

*  The Twilio external add-on has been cleared and approved by the Governance Hub, DSD.
=  The project developer(s) will set the module to its appropriate settings.

= System administrators will monitor the performance of the external add on.
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Once the conditions are met, an automated SMS or email message will be sent to the recipient:

1. Would you like to send this individual a text message (SMS) informing them of their result?
Yes

2. Date of when automated messaging was sent: enter the respective date

3. Click save the form

Based on their auto-calculated age, it will send them the message as highlighted below.

AUTOMATED MESSAGING

FPlease ensure thot all informotion above (pathology detalls, demographic and contad informotion) is complere before on automatc
questionnaire is sent.

Would you like to send this individual a text message (SMS)
informing them of their result?

Would you like to send this individual an email informing them
of their result?
(If avwiloble) resar
Date of when automated messaging was sent B [Today | ©
Would you like to preview what you are about to send the
individual?
resat

This is the content of the messaging:

Individual's over 18 years of age

MESSAGE FROM ACT HEALTH: Hi . you have recently been diagnosed with a salmonella infection. All cases are contacted to
find out how they may have caught it. Please diick this link: ACT Health Salmonella Questionraire or
https://actredcap.act.gov.aufredcap/surveys/?==2y7nM|Jv3ViwGKofN to answer some guestions about what you ate and what
you did just before your illness started. if you have any questions, contact us on 5124 5213 or cdc@actgov.au. Afact sheet
about Salmorella infections can be found at [heeps:/ftinyurl.com/salmenellosis]. CDC, ACT Health.

Individual's under 18 years of age.

The message will be sent to their next of kin.

MESSAGE FROM ACT HEALTH: Hi , your child has recently been diagnosed with a salmonella infection. All cases are
contacted to find out how they may have caught it. Please click this link: ACT Health Salmonella Questionnaire or
https:/iactredcap.act.gov.aufredcap/surveys/?s==Zy7n|v3VinGKofM to answer some guestions about what you ate and what
you did just before your illness started. if you have any questions, contact us on 5124 9213 or cdc@act.gov.au. Afact sheet
about Salmorella infections can be found at [heps:/finyurl.com/salmonellosis]. COC, ACT Health.

Disclaimer: The SM5 will be automatically triggered once you submit and sove this form.

Does the individual require a phone interview?

resst

Would you like te stop all of automated notification from being L Yes
sent to the case? CNa
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Once the form/instrument is saved, the alert will be scheduled 4-hours after the form was saved.
This will allow a buffer time if automated notifications are incorrectly triggered.

We have received your details because we

Preview of the automated alert through a smart phone:
were notified of your recent salmoneiia Did you experience any of the following
infection. Your doctor is required by law to WptomE

. ACT | actvestn
notify ACT health of all cases of

ACT Health Saimonella o rerdey

Abdomingl Pain

Questionnaire

to understand what contributed to your
infection. All identifiable information will be
kept confidential

The survey takes around 26 minutes to
complete.
BASIC INFORMATION

Are you the next of kin/parent/guardian?

CASE INFORMATION

First Name Lait Name

Date of Birth

Country of Birth

Indigenous Status

Nauses
Vorniting
Headaches
Lethargy

Joint or Muscie
Pain

Fewer
Other symptom

Whast was the first symptom you
anperlenced?

When was the date you had your symptoms?

‘What was your duration of your iliness?

This &5 o long it took for ol sympoms fo resolve.

See Appendix 4 for the web view of the shortened salmonella questionnaire.
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4 1 Survey Invitations

The Alerts & Notifications feature allows you to construct alerts and send customized notifications.
These notifications may be sent to one or more recipients and can be triggered or scheduled when a
form/survey is saved and/or based on conditional logic whenever data is saved or imported.

[Dnta Collectian

B Cslendar
B Diata Exports, Reports, and Stats
B8 Drata Import Too

# Data Com parison Tool

B Logging

& File Repositary

& User Rights and 48 DAGS

B Dawm Qualiy

B aArl and B API Playground

p Mobile App
& External Modules

This is where you will see all of the alerts that are active and details such as the content of the
message, scheduling, recipient preference and activity of whether the alert has been triggered or
not.

B 5MS Text Message

To: [m_pnone]

MESSAGE FROM ACT HEALTH: H1 [first [flama] you hav...
1' and [ans_stop
@ Acthin: (D Noalem =
A Alert #2: SMS Initial Notification - Case 0-17 y... [EPAZTEE - 1Tt il
D 5MS Text Me: P -

Urigue Alert ID: AJE30 -

o [m_phane]
MESSAGE FROM ACT HEALTH: H [first_name] your ct
Fthe fallawing logic is TRUE whan the instrumert “Initial Case Details” (s saved and ESSAGEFRE [frstnamel yourch

st - . 1° AND [sms 1

[T2] Send one Dme (only ONCE per rECord - L8, NEVEr rerigger)

8 Activity: (= No alert

10
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